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Introduction
In this chapter, you will find descriptions of just a few of DON’s many 
environmental restoration successes in FY 2003. These success stories 
reflect the DON commitment to cleaning up sites to protect human 
health and the environment in a timely, cost-effective manner without 
compromising the DON military readiness mission. These success 
stories show the innovative technologies and approaches that the 
DON partners developed together. These successes lead to information 
sharing, innovation and optimization of treatment technologies, and 
development of long-term management approaches that result in early 
closure of sites and significant cost avoidance. The success stories are 
grouped into the following categories that illustrate ways in which the 
DON’s partnerships support environmental restoration:

Partnering Teams Share Information Through Web Technologies and 
Communication Tools

■ Southern Division Partnering Teams Use Web Technology for 
Project Collaboration, NAVFAC Southern Division

■ Naval Air Station Whiting Field Partnering Team Collaborative 
Communication Tools, NAS Whiting Field, Milton, FL 

Partnerships Lead to Early Transfer and Delisting

■ Partial Delisting of Cecil Field from the Environmental Protection 
Agency “Superfund” List, NAS Cecil Field, Jacksonville, FL

■ Remedial Action at Former NAF Adak, Adak Island, AK 
■ Consolidation Unit Constructed For Contaminated Soil and 

Debris, Former NAS Barbers Point, HI
■ Early Transfer Authority Mare Island Naval Shipyard, Vallejo, CA
■ Early Transfer Facilitates Successful Redevelopment of Navy 

Property, NTC Orlando, FL
■ Early Transfer Facilitates Successful Redevelopment of Navy 

Property, NCTS Stockton, CA
■ Early Transfer Facilitates Successful Redevelopment of Navy 

Property, NWIRP Toledo, OH
■ Risk Assessment of Non-Liquid Polychlorinated Biphenyls 

in Building Materials in Support of BRAC Transfer, NAWC 
Indianapolis, IN

Partners in Progress
CHAPTER 3
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Partners Develop Innovative Groundwater Treatment Technologies 
and Optimize Systems

■ Pilot Test of In Situ Treatment of Chlorinated Solvents in Low 
Permeability Soils, MCLB Albany, GA

■ Groundwater Treatment Plant Optimization, Allegany Ballistics 
Laboratory, Rocket Center, WV

■ Sequential Passive Cleanup Processes Lower Costs and Preserve 
Natural Resources, NWS Charleston, SC

■ Treatment of Chlorinated VOCs in Groundwater Using Zero-
Valent Iron Injection, Hunters Point Shipyard, San Francisco, CA

■ Multiphase Extraction (MPE) System to Treat Emulsified JP-5 Jet 
Fuel NAS Lemoore, CA

■ Innovative In Situ Bioremediation of Perchlorate and TCE in 
Groundwater, NWIRP McGregor, TX

■ Subsurface Fuel Remediation Hotel Pier and Quarry Loch, Pearl 
Harbor Naval Complex, Oahu, HI

■ Temporary Discontinuation of the Vertical Circulation Treatment 
System at the Leading Edge Plume Area, MCAS Yuma, AZ

Partners Find Efficient Site Characterization and Remediation 
Solutions and Benefit the Environment

■ Navy – Atlantic Wood Industries Joint Approach Response Action, 
Norfolk Naval Shipyard, Portsmouth, VA

■ Waste Removed, Wetlands Created and No Disturbance to a Bald 
Eagle Nest, NWSC Dahlgren, VA 

■ Successful Use of Small Business Contracts for Remediation of 
Rubble Landfill, Former NAS Dallas, TX 

■ Removal Action For Five Hazardous Substance Sites on Ford 
Island, Pearl Harbor Naval Complex, Oahu, HI

■ Installation Restoration Site 12 Naval Air Weapons Station, China 
Lake, CA

■ Town Gut Landfill Soil Cover Accelerated Action Indian Head 
Division NSWC, Indian Head, MD 

■ Remedial Investigation at Jackson Park Housing Complex/Naval 
Hospital Bremerton, Bremerton, WA

■ Integrated Site Investigation/Interim Removal Action at Sites 4/5 
– Hermanville Disposal Area, NAS Patuxent River, Lexington 
Park, MD
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Partnering Teams Share Information 
Through Web Technologies and  
Communication Tools

The ability to share information in a timely manner and in a format 
that is usable by multiple parties is an important factor in making 
partnerships effective. The following two success stories illustrate 
projects from the field where Navy partners have used Web-based 
technologies to store large amounts of information and deliver that 
information to stakeholders at various locations in an up-to-date 
manner. 

■ Southern Division Partnering Teams Use Web Technology for 
Project Collaboration, NAVFAC Southern Division

■ Naval Air Station Whiting Field Partnering Team Collaborative 
Communication Tools, NAS Whiting Field, Milton, FL 

Chapter 3.  
Partners in Progress
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The Internet has changed the way organizations 
do business by enabling real-time processing, 
instant communication, facilitating enhanced 
productivity, and reduced costs. Organizations 
now reside in a “knowledge market” in which 
well-informed decisions depend on the use of 
information technology to streamline operations. 
To realize these benefits, institutions must 
empower their workforces to dynamically access, 
create, send, and receive information through 
knowledge-based and collaborative interactions. 
Web-based enterprise information porticos 
provide a solution to many of the information 
management complexities currently facing 
organizations.

Project Summary
Administration of the significant amount of 
environmental data and related information 
generated during typical full-scale remedial 
investigations requires the use of many 
applications and resources such as a Geographic 
Information System (GIS) and Document 
Management System (DMS) as well as other 
team-orientated tools such as discussion forums 
and corporate calendars. Consequently, related 
information resources are often warehoused at 
various locations, and stakeholders may squander 
a good deal of time and effort establishing, 
collecting, and organizing information necessary 
to make better business decisions.

To address this concern, Naval Facilities 
Engineering Command, Southern Division’s 
(SOUTHDIV’s) Comprehensive Long-
Term Environmental Action Navy (CLEAN) 
contractor, Tetra Tech NUS, Inc., implemented a 
secure, password protected, Web-based enterprise 

Southern Division Partnering Teams Use Web 
Technology for Project Collaboration 

NAVFAC Southern Division

IR Collaboration Gateway access page

Collaboration Gateway that enables efficient 
and effective access to environmental restoration 
data by all members of the partnering teams. 
The Gateway also provides a central location for 
storing and managing all site data collected by 
the CLEAN and SOUTHDIV’s diversity of large 
and small business remediation contractors in an 
environmental GIS. 

The Gateway provides an infrastructure 
for tightly integrated and fully functional 
components. The Gateway applies Internet 
technology with a standard web browser 
interface to allow team members from across and 
outside the enterprise access to information and 
associated data. The Gateway framework allows 
embedded systems to integrate with applications 
to meet the specific needs of all the team 
stakeholders.

The Installation Restoration (IR) Collaboration 
Gateway is the entry point to provide team 
members with easy access to information they 
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Home page displays user’s pertinent data items for the 
day with message board

need to make better decisions on a near real-
time basis. It harnesses embedded information 
systems by extending their reach to more 
stakeholders while facilitating cooperation 
among members to better meet goals through 
collaborative interactions. It expedites the 
distribution of information through digitally 
delivered communications, while reducing costs 
by eliminating the need to produce and manually 
distribute paper documents.

The Gateway managed by SOUTHDIV’s 
CLEAN contractor substantially improves the 
productivity and decision-making ability of 
project teams dealing with environmental cleanup 
and property transfer initiatives.

Regulatory Requirements/ 
Community Involvement
The Gateway expedites the delivery of critical, 
up-to-the-minute information to stakeholders in 
various locations. The use of the Gateway during 
project team meetings to provide integrated access 
to up-to-the-minute data has become an essential 
decision-making tool by facilitating collaborative 
interactions between team members. Use of the 
Gateway at RAB and public meetings allows 
timely access to information required to answer 
individual queries. The ready access to all data by 
regulators and other partnering team members 
further builds trust and enhances teamwork 
required to meet the common goal of efficiently 
remediating sites. 

Challenges
A significant obstacle to efficient and informed 
decision making has been the inability of all 
stakeholders to access data in a timely fashion 
and to participate in collaborative evaluation 
efforts. Advancements in internet technology 
have allowed enterprises to provide timely access 
to critical information to users across and outside 
the organization, and the Gateway framework 
allows embedded systems to integrate applications 
to meet specific stakeholder needs. 

Cost Avoidance Measures
Use of the Gateway expedites distribution 
of essential data through digitally delivered 
communications and avoids costs by eliminating 
the need to produce and distribute paper 
documents. The duplication of effort and 
costs associated with stakeholders individually 
collecting and organizing information are 
reduced by providing stakeholders in various 
locations with access to the same database of 
relevant environmental data. 

Access to Environmental Geographic Information 
System (EGIS).
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Project Successes
The real value of Gateway technology manifests 
itself in the ability of team members to leverage 
access to large quantities of data across functional 
boundaries. The increased ability of stakeholders 
at various locations to identify, access, and 
analyze the data they need, when they need it, 
without accumulating and searching through 
large volumes of paper documents, significantly 
increases productivity and 
promotes project success. 
An additional benefit is 
the increased consistency, 
accuracy, and manageability 
of communications through 
the Gateway’s information 
unification capabilities. 

Lessons Learned
Accessibility of information from a central arena, 
possible only by using Gateway technology, is 
integral in satisfying requirements necessary 
for stakeholders; however, the evolution of the 
Gateway managed by SOUTHDIV’s CLEAN 
is a work in progress. Additional functionality 
and tools are consistently being evaluated to 
better meet the needs of all decision makers and 

stakeholders on 
the partnering 
teams.

Full document upload and download 
with approval cycles.

Southern Division Partnering Teams Use Web 
Technology for Project Collaboation, continued
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Naval Air Station Whiting Field Partnering 
Team Collaboration Communication Tools

NAS Whiting Field, Milton, FL

Naval Air Station (NAS) Whiting Field, 
consisting of 3,842 acres, was commissioned 
in 1943 and is used for initial training of naval 
aviators. NAS Whiting Field is 5.5 miles from 
Milton, FL and employs approximately 2,700 
military, civilians, and contractors.

NAS Whiting Field, a CERCLA facility listed on 
the National Priorities List (NPL) in 1994, has 
26 sites (Installation Restoration, Underground 
Storage Tank, Munitions Response Program) in 
the process of investigation and remedial action. 

Project Summary
The timely review and preliminary approval of 
decision documents, Remedial Investigation 
(RI) reports, Feasibility Studies (FSs), Proposed 
Plans (PPs), and Records of Decision (RODs), 
is a major factor in achieving site closure. 
The Partnering Team was already utilizing an 
environmental geographical information system 
(EGIS) for data storage and retrieval, map 
generation, and enhanced decision making, and 
Adobe Acrobat for reviews.

The Partnering Team chose to conduct a trial 
evaluation of an e-conferencing system with 
web-enabled voice conferencing (MeetingPlace 
in this case) to allow team members to attend 
virtual meetings and make real-time comments 
on document reviews. After the trial document 
review was successfully completed, the Partnering 
Team has continued to utilize the process 
whenever possible.

The e-conferencing system in use provides 
a virtual meeting room where participants 
are able to attend a web conference using 

telecommunication voice conferencing and web-
enabled document sharing. This process utilizes 
the strengths of both media and provides users 
with the ability to collaborate on a discussion 
from multiple locations. Participants are notified 
and respond by email for the scheduled meeting, 
last minute guests can be added at the time of 
the meeting, and the teleconference portion can 
be recorded if anyone is unable to attend and 
respond. Enabling the desktop sharing feature 
allows any participant to “take control” of the 
virtual desktop and move the cursor or add 
specific real-time comments. Participants are 
able to share documents regardless of software 
used or the individuals’ ownership of a particular 
application.

Regulatory Involvement
The Whiting Field Partnering Team, with 
representatives from Naval Facilities Engineering 
Command, Southern Division (SOUTHDIV), 
NAS Whiting Field, EPA Region 4, Florida 
Department of Environmental Protection 
(FDEP), Comprehensive Long-Term 
Environmental Action Navy (CLEAN) and 
Remedial Action Contractor (RAC) contractors, 
was faced with having to schedule review and 
discussion meetings in a tight budget climate. 
Web conferencing allowed this to happen within 
both budget and time restraints.

Challenges
The use of web conferencing at Site 7 illustrates 
how effective this process is as a data distribution 
and decision making tool. 
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Naval Air Station Whiting Field Parterning Team 
Collaboration Communication Tools, continued 

Site 7 at Whiting Field is a former aviation 
gasoline (AVGAS) storage facility where soil 
contamination exists from the near surface to 
the water table, 130 ft below land surface. The 
Navy chose to utilize Environmental Multiple 
Award Contract (EMAC) contractors in a pay-for-
performance contract, to remediate the site and 
to award the contract in a three- to four-month 
period and meet the current fiscal year budget.

The Partnering Team assisted with the technical 
review of the Statement of Work (SOW) so the 
regulatory agencies would be confident that 
appropriate cleanup criteria were being proposed 
to the contractors. Web conferencing was 
utilized to allow SOW review and fine tune the 
technical requirements prior to submittal to the 
subcontractors. Even during time periods when 
face-to-face meetings were not possible, Web 
conferencing allowed the technical specifications 
to be developed for the EMAC contractors in a 
two-month process. 

After the technical specification review, the Navy 
posted the SOW and associated data files on the 
SOUTHDIV File Transfer Protocol (FTP) site 
to allow the EMAC contractors to retrieve the 
files electronically, speeding up the process and 
reducing reproduction and mailing costs.

Once the EMAC contractors received the SOW, 
a web conference consisting of a virtual site 
tour was arranged. A 360-degree virtual tour of 
the site was developed (e.g., see figures) using 
photographs, utility maps, and base maps. Maps 
showing investigation results with potential areas 
of contamination were prepared using Whiting 
Field EGIS. Because of the ease of attending 
the web conference, the Navy was able to have 
technical and contract specialist individuals attend 
with no associated travel or extra costs.

The question and answer session during the web 
conference allowed all the contractors to ask 
questions and hear the follow up discussions in 
real time.

All contractors who participated in the web 
conference expressed multiple advantages such 
as the ease of accessing the web conference, the 

Site 7 View to the Southeast

Site 7 View to the South

Site 7 Utilities Map

Site 7 CoC Map
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Proposed Plan Review

ability to have more of their people attend, and 
the avoidance of cost and time associated with 
a walk over. One of the contractors was able 
to attend the phone conference via cell phone 
from an airport. The contractor used the hard 
copy versions of the SOW to follow along in the 
meeting.

The use of web conferencing provides the 
Navy with the ability to receive comments 
on deliverables during preparation and make 
corrections prior to submittal to regulatory 
agencies. It provides an efficient way to convey 
real-time information to contractors and receive 
instant feedback. 

Cost Avoidance Measures

Web conferencing allows cost avoidance by 
reducing travel costs and associated meeting 
costs and allows the individuals involved in the 
process to easily schedule a one- or two-hour web 
conference in weeks where time for travel is not 
available. Web conferences are easy to schedule or 
revise and add or cancel participants as needed. 
They are low cost to set up and utilize at $0.18 
per minute.

Project Successes
The Whiting Field partnering team has 
successfully used Web conferencing tools to: 

• Review feasibility studies for approval prior 
to submittal of final documents.

• Review Draft PPs prior to the public 
meeting.

• Resolve comments on RI, FS & PP reports 
to speed the review process.

• Review and finalize SOW for remediation 
of Site 7 (South AVGAS Tank Sludge 
Disposal Area).

• Conduct virtual site tour for pre-bid 
meeting with contractors.

Lessons Learned
As a result of using web conferencing tools, 
certain lessons have been learned to facilitate the 
process.

• Have all documents and visual aids 
converted to same format (.pdf for example) 
to speed up viewing and at a low enough 
resolution to allow fast refresh time for 
those without broadband connections.

• Allow sufficient time for web connections 
to refresh with new view.

• Determine before a meeting if installed 
firewalls and security measures will prevent 
document viewing.

• Notify all attendees (especially first timers) 
to log in early enough so appropriate 
viewing downloads and bugs can be 
handled.

• Schedule enough time for the meeting.

• Develop an agenda and utilize it to reduce 
extraneous conversations.

• Supply hard copies or electronic versions of 
discussion materials in advance to allow for 
slow connections and technical glitches.

• Keep issues to be discussed at a minimum 
by using additional meetings instead of one 
long multiple issue meeting.

The use of web conferencing has provided the 
Navy with a cost effective, real-time means 
of conveying information to contractors and 
receiving input 
from regulatory 
agencies.
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Partnerships Lead To Early Transfer and Delisting

By forming partnerships with the regulators, communities, developers 
and other stakeholders, the Navy has facilitated delisting from the 
CERCLA National Priority List (NPL) and early transfer of properties 
to new owners, avoiding costs that would be incurred over time and 
allowing the other stakeholders to move forward with development 
plans. Eight field projects are presented here demonstrating the Navy’s 
progress in delisting and early transfer. 

■ Partial Delisting of Cecil Field from the Environmental Protection 
Agency “Superfund” List, NAS Cecil Field, Jacksonville, FL

■ Remedial Action at Former NAF Adak, Adak Island, AK 

■ Consolidation Unit Constructed For Contaminated Soil and 
Debris, Former NAS Barbers Point, HI

■ Early Transfer Authority Mare Island Naval Shipyard, Vallejo, CA

■ Early Transfer Facilitates Successful Redevelopment of Navy 
Property, NTC Orlando, FL

■ Early Transfer Facilitates Successful Redevelopment of Navy 
Property, NCTS Stockton, CA

■ Early Transfer Facilitates Successful Redevelopment of Navy 
Property, NWIRP Toledo, OH

■ Risk Assessment of Non-Liquid Polychlorinated Biphenyls 
in Building Materials in Support of BRAC Transfer, NAWC 
Indianapolis, IN
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Partial Delisting of Cecil Field from the 
Environmental Protection Agency “Superfund” List

NAS Cecil Field, Jacksonville, FL

Project Summary 
Naval Air Station (NAS) Cecil Field was placed 
on the National Priorities List (NPL) in 1989. 
The NPL designation of this federal facility was 
applied “fence-to-fence”; therefore, the entire 
NAS was considered the “Superfund Site.” In 
1993, NAS Cecil Field was selected for Base 
Realignment and Closure (BRAC). A large 
portion of the facility was realigned to nearby 
NAS Jacksonville allowing 17,225 acres to be 
designated for transfer to the local community 
for beneficial reuse. To permit Partial Delisting, 
it was necessary to make sure the property 
was suitable for transfer either by verifying 
that no contamination had taken place or that 
contamination had been adequately addressed.

To date, over 95 percent of the 17,225-
acre former NAS has been classified as 
environmentally “clean” and able to support 
unrestricted reuse. The vast majority of this 
acreage is comprised of open areas where no 
contamination releases occurred. In addition, 
all necessary environmental cleanup has been 
completed at approximately 70 acres, and 
another approximately 55 acres are associated 
with petroleum releases, which are not regulated 
under CERCLA. Approximately 700 acres at 
Cecil Field still require additional investigation 
or cleanup of hazardous substance releases before 
transfer can occur. 

The City of Jacksonville first approached the 
BRAC Cleanup Team (BCT) in 2000 to discuss 
the possibility of delisting the clean property that 
had been transferred to the city from the NPL. 
The city forwarded a formal application to EPA 
to request Partial Deletion from the NPL in early 

2001. The city believed that by deleting the 
majority of the former NAS, the marketability of 
the property would be enhanced and they would 
be in a better position to execute their reuse plan 
for redevelopment of the former NAS. EPA, 
along with the BCT, agreed that this would be a 
worthwhile endeavor and began processing the 
Partial Deletion package for submittal to EPA 
headquarters for approval. 

Regulatory Requirements/ 
Community Involvement
In accordance with CERCLA, as amended 
by SARA, the EPA representative to the BCT 
had the primary responsibility of developing 
the delisting package. The Navy, state 
representatives, and the Navy contractors 
provided mapping support for generation of 
figures and helped EPA determine the status 
of buildings and areas that would be eligible 
for delisting. The City of Jacksonville initiated 
the process by approaching EPA to consider 
the Partial Delisting and remained involved 
throughout the development of the Partial 
Delisting package. The RAB was in support 
of the Partial Delisting initiative, and Partial 
Deletion has been an ongoing topic of discussion 
during recent RAB meetings. 

Cost Avoidance Measures
Specific cost avoidances with respect to delisting 
are difficult to quantify; however, the need 
to quickly remediate and establish criteria for 
transfer to meet established schedules has created 
an economy of size benefit. It is expected that 
the city will realize substantial cost avoidances in 
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Partial Delisting of Cecil Field from the Environmental 
Protection Agency “Superfund” List, continued

the form of increased property values, reduction 
in the cost of environmental insurance, and 
enhanced marketability of property that is no 
longer on the NPL. It is anticipated that the 
property will generate increased revenue for 
the city because of faster transfer and use of the 
property.

Project Successes
It has been approximately two years since EPA 
first started the Partial Delisting process. The 
State of Florida concurred with the Partial 
Deletion in July 2002, EPA headquarters granted 
final approval, and the public comment period 
ended on March 31, 2003. A final 
notice of intent to partially delist 
was published in the Federal Register 
in May 21, 2003, and the delisting 
became final June 21, 2003. A total 
of 16,584 of the 17,200 acres at NAS 
Cecil Field were removed from the 
NPL as a result of the Partial Deletion. 

NAS Cecil Field Tier I Partnering Team

The Partial Deletion package for Cecil Field was 
the first such petition implemented in EPA Region 
4, which includes eight states in the southeastern 
United States. Close coordination between EPA, 
the State of Florida, and the Navy has enabled EPA 
to accomplish a difficult administrative exercise in 
a relatively short amount of time. The city showed 
foresight in its willingness to ask the question, 
and EPA with the help of the BCT demonstrated 
leadership and commitment by their willingness to 
go the extra mile to support a worthwhile endeavor 
that will benefit the local community.  
 
Lessons Learned

The process would have been much more 
difficult if there was not already a mature BRAC 
environmental program in place. The BCT 
had already evaluated all of the potentially 
contaminated sites at Cecil Field; therefore, the 
team was in a much better position to make the 
determination as to what portions of the property 
would be eligible for delisting. Even though 
the delisting process was a difficult and time-
consuming exercise, it provides great benefit to the 
city. The EPA also benefits by being able to remove 
property from the NPL. All parties, including the 
Navy, EPA, the State of Florida, and citizens of the 
city benefited from this highly successful project. 
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Remedial Action at Former NAF Adak

Former NAF Adak, Adak Island, AK

Since 1996, Engineering Field Activity 
Northwest (EFA NW) has conducted numerous 
environmental studies and remedial actions 
to remove unexploded ordnance (UXO) at 
the former Naval Air Facility (NAF) Adak on 
Adak Island, AK. These studies, conducted 
under CERCLA, included archival record 
research, clearance, geophysical investigations, 
risk assessments, and remedial investigations 
and feasibility studies. Data collected from 
these studies were used to develop remedial 
action work plans and to conduct remedial 
actions to remove UXO. In 2002, work focused 
on completion of remedial actions at three 
remaining sites in Parcel 1A and seven sites 
in Parcel 1B. Completion of this work will 
ensure the Navy’s ultimate goal of transferring 
approximately 47,000 acres of land to The Aleut 
Corporation in 2003.

Site Description
Adak Island is located approximately 1,200 air 
miles southwest of Anchorage in the Aleutian 
Island chain. The NAF, closed in 1997, occupied 
76,800 acres on the northern portion of the 
island. The U.S. Fish and Wildlife Service 
(USFWS) manages the southern portion of 
the island, which is designated as a wilderness 
area. Three steep volcanic peaks dominate the 
topography. The terrain surrounding the former 
NAF includes steep ridges, deep ravines, rolling 
hills, and some flatlands.

Cost Avoidance Measures
The Navy successfully negotiated an approach 
to reduce the footprint of the work required on 
sites lying on Mt. Moffett (Parcel 1B). Due to 
the large size of the Mt. Moffett sites and the 
large amount of ordnance related fragmentation 

(frag), the original approach for investigation of 
impact areas was impractical and cost prohibitive. 
The new approach involved partitioning potential 
target areas to focus the investigation. Areas were 
identified as probable target areas (three areas 
identified), possible target areas, or outlying frag 
areas. Probable target areas were investigated 
and remediated with 100% geophysical surveys 
and subsequent excavation of all targets found. 
Possible target areas were investigated using 
transects spaced 15 meters apart and optionally 
using 5-meter minigrids with step outs. Outlying 
fragmentation areas were investigated with 
minigrids with no step outs if only scrap was 
found. Boundaries of the target areas were actively 
determined while remediation was performed. 
This approach eliminated the need to conduct 
work other than minigrids on thousands of acres 
and ultimately avoided millions of dollars of 
geophysical survey and UXO investigation work. 
Completion of work on a large portion of the Mt. 
Moffett sites enabled the Navy to complete the 
Finding of Suitability for Transfer (FOST) and 
facilitate the transfer of approximately 47,000 
acres of land.

Area of land to be transferred.
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Relationship Between Facility/Surrounding 
Community
Land uses at former NAF Adak, located in the 
developed “downtown” area include the airfield, 
port facilities, light industrial, administrative, 
commercial/recreational, and residential areas. 
In 1995, NAF Adak was listed for closure under 
BRAC. The Navy closed operations on Adak in 
March 1997; however, the Navy still maintained 
ultimate responsibility for Adak through the 
Caretaker Site Office until 2002. Currently, 
there are about 65 residents living on Adak, 
not including the contractor personnel and fish 
processing plant workers.

Major Issues
Logistics and weather are always challenging at 
Adak. Mobilization to this remote site requires 
significant preparation and planning. Supplies and 
materials must be staged and loaded onto barges. 
Sensitive equipment requires careful packaging 
and transport by air. For the 2002 field season, 
the Navy completed the contract award in March 
and was completely mobilized by mid-May. 
This assured that adequate time was available 
to complete all activities required for the land 
transfer. Frequent rain and high winds can also 
pose problems. Adverse weather 
can cause delays and affect the 
workers’ ability to meet expected 
production rates. Sensitive 
electronic equipment must be 
protected from moisture and often 
times can malfunction causing 
further delays. The experienced 

crew that was assembled this year for the Adak 
project helped to keep weather-related problems 
to a minimum and assured that all goals of the 
field season were met.

Community Partnering
A major accomplishment of this project was the 
ability to gain community support and Project 
Team acceptance of the investigative and remedial 
approaches for UXO detection and removal 
activities. EFA NW was able to gain regulatory 
and stakeholder approvals by holding regular 
meetings with both the Project Team and RAB. 
Participating with EFA NW, EPA, and the Alaska 
Department of Environmental Conservation in 
the development of the approach for investigation 
and cleanup of the sites as members of the Project 
Team were representatives of the Aleutian/Pribilof 
Island Association, The Aleut Corporation, 
USFWS, and the community of Adak. At Project 
Team meetings, EFA NW presented approaches 
and addressed concerns regarding geophysical 
investigation and UXO remedial actions as well as 
the latest findings and status of the project.

The EM-61 was used to collect field data.

Helicopters were used to access 
remote areas.

Dig targets could be easily located 
using geophysical plots.

Remedial Action at Former NAF Adak, continued
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EFA NW also developed a UXO Awareness 
Training Program. The plan includes developing 
a training video for adults, an animated video 
for younger children, coloring books, and other 
printed material including posters and flyers. 
This comprehensive training program was well 
received by the RAB and other agencies.

Planning Process
Considerable planning and coordination were 
required in order to successfully complete the 
work in 2002 and meet the Navy’s objective of 
transferring 47,000 acres of land to The Aleut 
Corporation in 2003. Vehicles, equipment, heavy 
machinery necessary to excavate and process soil, 
and supplies to support over 60 workers had to 
be procured and transported by barges in time 
to meet the field schedule start date of May 20, 
2002.

Results
In 2001, the Adak Island Record of Decision 
(ROD) was signed by the Navy, EPA, and the 
State of Alaska, one of the first RODs signed 
for a UXO site. In 2002, scheduled work was 
completed in 10 areas of concern. These 10 
sites were recommended for No Further Action. 
During the 2002 field season, 8,276 buried 
anomalies were intrusively investigated. Among 
these anomalies, 3,969 (48%) were found to be 
either UXO or discarded military munitions. 
Items also found included blasting caps, primer 
cartridges, and ordnance scrap. Of the anomalies 
investigated, 54 were UXO, 615 were blasting 
caps or primer cartridges, ans the remaining 
3,300 were ordnance scrap. With the successful 
performance of the remedial action at these 10 
sites, remediation is now complete for all sites in 
Parcels 1A and 1B, resulting in approximately 
47,000 acres available for transfer as outlined 
in the FOST.
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Consolidation Unit Constructed for 
Contaminated Soil and Debris

Former NAS Barbers Point, HI

Project Background 
The former Naval Air Station (NAS) Barbers 
Point is located on the island of Oahu, 
approximately 13 miles west of Honolulu, HI. 
Aviation activities began at NAS Barbers Point 
in 1940. During its operation, the base was 
comprised of 3,723 acres with a resident and 
worker population of approximately 10,000. 
NAS Barbers Point was selected for closure by 
the Base Realignment and Closure Commission 
of 1993, and closed on July 2, 1999. The 
Naval Facilities Engineering Command, Pacific 
Division (PACDIV), provided environmental 
remediation for the former base.

Eight sites at the former NAS Barbers Point were 
investigated during remedial investigations, and 
response action alternatives were identified and 
evaluated in engineering evaluation and cost 
analyses prepared for each one. The sites requiring 
cleanup included a machine gun range, two trap 
and skeet ranges, a former engine test cell site, 
as well as a former quarry, which was used as 
an informal disposal and waste oil storage area. 
These sites were contaminated with semivolatile 
organic compounds (SVOCs), total petroleum 
hydrocarbons, polychlorinated biphenyls (PCBs), 
asbestos, and metals. All of these sites were located 
on property intended for transfer to the State of 

Sites at NAS Barbers Point that contributed contaminated soil to the consolidation unit.
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Hawaii and the City and County of Honolulu. 
The Navy worked closely with the property 
recipients to identify their land reuse goals, and 
to ensure that the cleanup scenario and response 
action selected for each site was consistent with the 
properties’ future use.

Regulatory Requirements/ 
Community Involvement
All removal actions for the hazardous substance 
sites were performed in coordination with the 
EPA, State of Hawaii Department of Health 
(HDOH), and the community. The Barbers 
Point RAB includes the Navy, EPA, HDOH, 
Barbers Point Naval Air Station Redevelopment 
Commission, City and County of Honolulu 
Planning Department, and community groups, 
including Life of the Land, Hawaii Thousand 
Friends, Friends for Ewa, Save Ewa Beach 
O`hana, Ewa Beach Community Association, 
Ewa Village Community Association, 
Community Neighborhood Board, and 
Makakilo Community Association. The RAB 
and other concerned citizens have been kept 
abreast of this and other remediation projects 
at Barbers Point.

Challenges
Conducting cleanup activities at the former 
Navy base presented unique challenges, since it is 
located on an island without treatment or disposal 
facilities suitable to accept wastes generated under 
CERCLA. PACDIV conducted a comprehensive 
evaluation of both on-site and off-site alternatives, 
including excavation and the placement of 
contaminated soil in a consolidation unit at the 
installation. Treatment options that were evaluated 
involved mobilization from the U.S. mainland and 
off-island disposal options that ranged from $700 
to $1,000 per cubic yard. Once the consolidation 
unit was determined to be a cost-effective solution, 
while also meeting the goal of transferring soil 
from a majority of the sites without land use 
restrictions, the Navy conducted an evaluation of 
suitable locations for the consolidation unit. 

Beginning construction at consolidation unit.

Consolidation unit during construction.

Temporary Cap on the consolidation unit.
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Consolidation Unit Constructed for Contaminated Soil 
and Debris, Former NAS Barbers Point, continued

Successful Selection And Construction  
Of The Cleanup Alternative
The Pacific Division BRAC environmental 
project team, in partnership with representatives 
from EPA Region 9 and HDOH, determined 
that the most suitable method for managing 
the contaminated soil from the eight sites was 
to construct a consolidation unit on top of an 
existing monofill at the Public Works Center Solid 
Waste Management Facility on the western side of 
the base. 

The Navy reached a broad base of stakeholders to 
help support the selection of the above mentioned 
environmental remedies by holding RAB meetings 
on a quarterly basis. The meetings’ main goal 
was to solicit input from interested community 
members throughout the cleanup process. 

The consolidation unit was designed to accept 
up to 148,900 cubic yards of contaminated soil. 
As of July 2003, approximately 113,000 cubic 
yards of contaminated soil had been put into it. 
At that time, a temporary cap was placed on 
the consolidation unit, and it will remain there 
until the last site finishes remediation. After the 

last of the contaminated soil has been placed 
in the consolidation unit, a permanent 

cover will be constructed on top of the 
consolidation unit. The final, engineered 

cover will be constructed of a 
geosynthetic clay liner consisting of 

a nonwoven heavyweight geotextile, overlain with 
a bentonite clay layer and a 40-mil high-density 
polyethylene geomembrane. The cover also will 
include a geosynthetic drainage layer consisting of 
a geonet overlain with geotextile, and a 24-inch 
erosion control layer (18 inches of clean fill and 
6 inches of topsoil seeded with grass seed). The 
expected completion date for the consolidation 
unit is July 2004.

Results
The construction of the consolidation unit on 
Navy-retained land resulted in approximately 
$50 million of cost avoidance for the eight sites. 
The contaminated soil is capped in a single 
location limited to four acres. This alternative 
supported property transfer, reduced long-term 
maintenance and monitoring, and was very cost 
effective when compared with off-site treatment 
or disposal. The property selected already had use 
restrictions for the monofill and adjacent landfill; 
therefore, human health and environmental risk 
at the consolidation unit was not increased, and 
additional land use controls on the property 
were not necessary. In other words, this remedy 
minimized the encumbrance of property by 
moving the contaminants from eight locations, 
comprising 88 total acres, into one four-acre 
parcel, thereby reducing the risk at the eight 
sites, and enabling the successful transfer 
of 88 acres of former Navy property. 



July 2004 3-19

Chapter 3. Partners in Progress

PARTNERS IN PROGRESS

Early Transfer Authority

Mare Island Naval Shipyard, Vallejo, CA

Project Summary 
Naval Facilities Engineering Command, 
Southwest Division (SWDIV) performs 
caretaker, environmental and closure operations. 
The Mare Island Naval Shipyard Project Team 
was the recipient of the Secretary of the Navy 
FY02 Environmental Awards and Honorable 
Mention winner in the Secretary of Defense 
for Environmental Restoration category for 
their early transfer successes. The basis for this 
honor is the two-year effort to execute the two 
largest early transfers within DoD to date. Of 
the original 5,200-acre facility, the Eastern Early 
Transfer Parcel (EETP) encompasses 700 acres 
of the shipyard’s industrial core. The Western 
Early Transfer Parcel (WETP) encompasses 
2,800 acres of the Navy’s former dredge ponds. 
The EETP was conveyed on March 26, 2002, 
and the WETP was conveyed on September 
20, 2002. In advance of the conveyances, Navy 
executed Environmental Services Cooperative 
Agreements (ESCAs) with the City of 
Vallejo at a cost of $132 million to complete 
environmental closure of these parcels. By the 
terms of the ESCAs and associated insurance 
policies, the Navy could realize a maximum 
value of $489 million in environmental 
services to cover cost growth and discoveries of 
additional contamination. 

Site History 
Mare Island was the first U.S. naval facility on the 
West Coast, dating back to 1854 – encompassing 
eras of maritime evolution from sail power to 
nuclear propulsion. The destroyer USS Ward 
was built during World War I in a record 17½ 
days at Mare Island and is best known for firing 
the first shots of World War II for the United 
States. She sank a midget Japanese submarine 
off the approach to Pearl Harbor during the 
early morning hours of December 7, 1941. 
During World War II, over 45,000 personnel 
worked on the shipyard building and servicing 
numerous allied warships. During its latter 40 
years of service, Mare Island served as a special 
projects facility for the Navy’s fast attack nuclear 
submarine fleet and other top-secret projects. 
The shipyard produced 17 nuclear submarines 
and serviced many others. In addition to shipyard 
operations, ordnance manufacturing and storage 
was another key mission at Mare Island from 1856 
to 1975. Mare Island also was home to the first 
Marine Corps detachment on the West Coast and 
maintained facilities for Marines until closure. At 
the time of closure listing in 1993, approximately 
10,000 personnel worked at Mare Island. 

Regulatory Requirements/Community 
Involvement
The regulatory structure is facilitated through 
the BRAC Cleanup Team (BCT). The BCT is 
composed of the EPA, the California Department 
of Toxic Substances Control (DTSC), and the San 
Francisco Bay Regional Water Quality Control 
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Board (RWQCB). The Navy first entered into 
a Federal Facility Site Remediation Agreement 
(FFSRA) with DTSC and RWQCB in 1992. A 
revised FFSRA was executed in 2002 as part of 
the early transfer effort.

Although located within the economically diverse 
San Francisco Bay Area region, the City of Vallejo 
was essentially a shipyard town. Closure had 
severe economic impacts on the local community. 
Concern about contamination at Mare Island 
among the community and regulatory agencies 
has been high. The cultural climate for public 
involvement is likewise high. The Navy has 
maintained a RAB at Mare Island since April of 
1994. The RAB plays a pivotal role in advising 
the Navy of community concerns, providing 
input, and voicing acceptance—and sometimes 
opposition—to remedial strategies for cleanup 
of the Mare Island’s many sites. The RAB holds 
monthly meetings to learn and discuss a variety of 
restoration topics, they have attended numerous 
site tours, and they interface with the local 
community at various levels to create two-way 
communication with the Navy. Beyond input to 
the Navy, the RAB also has voiced concern and 
support for various projects to key stakeholders 
and decision-makers. Many environmental groups 
are represented on the RAB including the Sierra 
Club, the Audubon Society, ARC Ecology, and 
Save San Pablo Bay.

Early Transfer Strategy 
Prior to early transfer, much environmental 
work had been completed at Mare Island. Before 
closing in 1996, the Navy completed a $130 
million radiological clearance program. By 2000, 
over 100 underground storage tank (UST) sites 
had been assessed and remediated, USTs removed, 
and site conditions documented. Hundreds of 
polychlorinated biphenyl (PCB) sites dot Mare 
Island. PCB transformers have either been 
removed or retrofilled, and an extensive PCB 
cleanup program was underway. The long lead-
time item left was the Installation Restoration 
Program of over 50 sites, and in 2000 the 

Aerial photo of Mare Island Naval Shipyard. The EETP  
is towards the upper right of the photos while  

the WETP is towards the left of the photo

program was nearing completion of the remedial 
investigation phase. Early transfer was the logical 
choice to fast-track Mare Island.

After the initial months of developing strategy 
during 2000, the two separate early transfer 
parcels were designated. Work-in-progress flow 
charts (pages 3-22 and 3-23) for both projects 
and show the key milestones. 

The EETP includes about 700 acres of the 
industrial core of the former shipyard along with 
residential and other developed areas of the island 
that Lennar planned to redevelop into a new, 
diverse community with a build-out population 
of over 5,000 residents. 

Early Transfer Authority, Mare Island, continued
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The accompanying ESCA cost/benefit is shown in 
the following chart: 

The 2800-acre WETP includes the Navy’s 
former dredge ponds that Weston envisioned 
for a commercial dredge spoils disposal facility 
for the San Francisco Bay region. Other areas 
of the WETP are planned to be incorporated 
into the neighboring San Pablo Bay Wildlife 
Refuge. In addition, this ESCA includes the 
closure of a hazardous waste landfill and various 
surrounding sites, and this commitment was vital 
to supporting this conveyance as well as the overall 
redevelopment of the island. The accompanying 
ESCA cost/benefit is shown in this chart:

the remedy decision-making process. At the same 
time, Southwest Division developed the Finding 
of Suitability for Early Transfer (FOSET) reports, 
which are submitted for agency and public 
comment. These documents stimulated issues 
never considered within certain environmental 
statutes outside of CERCLA and generated 
high-level involvement at every BCT agency. 
Throughout 2001, negotiations were occurring 
on several fronts from technical, financial and 
legal issues woven into the ESCAs to regulatory 
negotiations involving senior leadership to develop 
consent agreements and orders to facilitate the 
early transfers. 

In 2002, SWDIV 
successfully completed 
both projects 
after 2+ years of 
partnering with the 
City of Vallejo, the 
California State Lands 
Commission, Lennar 
Mare Island, Weston 
Solutions, the BCT, 
the RAB, and various 
other stakeholders. 
Numerous obstacles were 
overcome through high 
levels of coordination, negotiation, and action. 
Challenges included regulatory prohibitions that 
conflicted with early transfer principles to state 
statutory restrictions and procedural requirements 
to election year politics impacting the Governor’s 
approval.

By 2003, the transferees were busy with cleanups, 
but the real benefit was demonstrated by 
renovation of office space, the redevelopment of 
former housing and the leasing and re-conveyance 
of portions of the early transfer parcels. These 
economic activities simply could not have occurred 
without early transfer. Much praise has been voiced 
from Congressional representatives to regulatory 
leaders. The community hears all progress reports 
at the monthly RAB meetings, and the regulatory 
agencies maintain control over the entire island. 
Also in 2003, the Navy is again considering 
additional early transfers of remaining parcels with 
the City of Vallejo, and this is only because of the 
successful outcome of the prior efforts.

Mare Island launches the 
nuclear submarine USS 

Vallejo, October 23, 1965

Cost to Navy $77.7 M
9.7 M

62.6 M

66.7 M 63.1 M 150 M

5.4 M

Value to Navy

$0M        50          100         150        200        250        300
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Cost to Navy 48.8 M
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Value to Navy
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Cost to Complete Insurance Value (Cost Cap Insurance for knowns - $60M;
Insurance for unknowns and 3rd part liability - $100M)

EETP comparison of cost versus value.

WETP comparison of cost versus value.

Early Transfer Path to Success 

By the end of 2000, Southwest Division initiated 
formal negotiations with Vallejo and their 
developers for the ESCAs. Many issues required 
headquarters involvement, and negotiations 
were furious. The result was performance-based 
cleanup agreements that placed the maximum 
amount of control with the transferees and the 
regulators, minimizing the Navy’s role through 
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Early Transfer Authority, Mare Island, continued
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Early Transfer Facilitates Successful 
Redevelopment of Navy Property

NTC Orlando, FL

Project Summary 
The former Naval Training Center (NTC) 
Orlando was closed in April 1999 and is in the 
process of being transferred to the public via the 
DoD Base Realignment and Closure (BRAC) 
process. Before mid-1996, cleanup actions had 
to be complete or remediation systems shown 
to be operating successfully before federal 
property could be transferred to the public for 
reuse via a standard or “clean” transfer. In June 
1996, CERCLA was amended to allow deferral 
of this requirement and “early transfer” of the 
property before the required cleanup actions 
had been completed. DoD guidance was issued 
in April 1998 that allowed the Navy and local 
communities to take advantage of early transfer 
authority. In such cases, the Navy has to make 
certain assurances and put interim land use 
controls in place to protect human health and 
the environment during the ongoing cleanup.

Approximately 90 percent of the original 
2,060 acres of real property comprising NTC 
Orlando has been transferred, primarily to the 
City of Orlando for the purpose of community 
redevelopment. Response activities to address 
past releases of hazardous substances remain 
to be completed on portions of NTC Orlando 
before the remaining 207 acres of property are 
considered suitable for a “clean” transfer. The 
City’s developer has made significant progress 
in redeveloping the NTC Orlando Main Base 
into the community of Baldwin Park. The 
continued success of the redevelopment was 
jeopardized by the finding that two pieces of the 
property were not suitable for transfer due to 
groundwater contamination. These parcels were 

designated as Study Areas 36 and 39 (SA 36 and 
SA 39). While small (3.42 acres total), SA 36 and 
SA 39 (see figure below) were in critical locations 
and threatened the developer’s ability to secure 
the financing needed to complete the project. 
Therefore, in a letter dated October 14, 2002, 
the City requested that the Navy expedite the 
transfer of all remaining property, and these two 
parcels in particular, using early transfer authority. 
While a typical early transfer might take 6 to 12 
months, the City needed to take ownership of 
the two parcels before Christmas in order to meet 
the developer’s needs – a very short timeframe 
complicated by the requirement for a 30-day 
public comment period and a deadline two days 
before Christmas.

The Navy quickly prepared and distributed a 
draft Finding of Suitability for Early Transfer 
(FOSET) to the members of the Orlando 
Partnering Team prior to the regularly scheduled 
team meeting held on October 28, 2002, where a 
“hands-on” review of the FOSET was completed. 
Between that meeting and November 8, 2002, 
the Florida Department of Environmental 
Protection (FDEP), the Navy, and the City/
Developer worked continuously via fax, email and 
teleconferences 
to produce a 
FOSET for 
public review 
and comment. 
This process 
was repeated 
during the 
public comment 
period to 

Early Transfer Property 
(SA 36 and SA 39)
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resolve issues and prepare the transfer deeds, 
as well as a Finding of Suitability for Transfer 
(FOST) for non-CERCLA environmental issues 
and an Environmental Baseline Survey for 
Transfer (EBST). The Final FOSET was sent 
up the Navy chain-of-command on December 
12, 2002 and forwarded to Governor Bush who 
signed the approval letter on December 23, 
2002. Preparation of early transfer documents for 
all of the remaining NTC Orlando property is 
underway with completion expected by September 
2003.

Regulatory Requirements/ 
Community Involvement
Section 120(h)(3)(C) of CERCLA authorizes 
early transfers conditioned upon State Governor 
approval for sites such as NTC Orlando that are 
not on the National Priorities List. Thus, close 
coordination with the FDEP representative on the 
Orlando Partnering Team was crucial to securing 
the Governor’s approval of the FOSET. Without 
the timely reviews of the early transfer documents 
provided by the FDEP representative and legal 
counsel, the compressed early transfer schedule 
would not have been achieved. 

Challenges
The early transfer process for SA 36 and SA 39 
had to be completed within a 10-week period, 
instead of the more typical 6 to 12 months, so 
the Navy tasked its Early Transfer Hub with 
preparing the transfer documents. The Early 
Transfer Hub is an extension of Naval Facilities 
Engineering Command (NAVFAC) Headquarters 
and consists of dedicated NAVFAC Southern 
Division (SOUTHDIV) and Tetra Tech NUS, 
Inc. staff focusing on support and continual 
improvement of the early transfer process for 
multiple facilities Navy-wide. The Early Transfer 
Hub personnel were experienced in preparing 
early transfer documents and available to 
dedicate 100 percent of their time to the early 
transfer at NTC Orlando. Early feedback from 
FDEP and the City/Developer on the initial 
draft FOSET allowed the Early Transfer Hub to 

quickly produce a draft suitable for public review 
and comment. The Navy, FDEP and the City/
Developer conducted ongoing discussion and 
negotiation during the public comment periods for 
the FOSET and FOST/EBST, allowing the final 
documents to be produced quickly. In addition, 
the City/Developer coordinated early and often 
with the Governor’s office to ensure the FOSET 
would be signed immediately.

The efforts of the Early Transfer Hub significantly 
reduced the time required to transfer the property 
from Navy ownership to public ownership (see 
figure below).

Early Transfer Saves Time

Cost Avoidance Measures
The accelerated schedule resulted in an overall cost 
avoidance of approximately 25-50 percent when 
compared to normal Early Transfer cost.

Project Successes
Without the concerted efforts and cooperation of 
the Governor’s office, FDEP, EPA, and the City 
and its developer, the Navy could not possibly have 
moved the FOSET through the regulatory and 
public review process, then on to NAVFAC and 
the Deputy Assistant Secretary of the Navy, and 
finally to the Governor’s desk for signature in such 
a short period of time. Meeting such an aggressive 
schedule would not have been attempted if not 
for the mutual trust and teamwork the Orlando 
Partnering Team has developed over the years. 

Navy
Ownership

Public
Ownership

Navy
Ownership

Public
Ownership

Advantage: ETA Saves Time

Transfer
Under ETA
(transfer

occurs earlier
in process)

Typical
Transfer

Clean-up of Contaminated Property



July 20043-26

Strong Environmental Partners: 
Our Community, Our Navy

Early Transfer Facilitates Successful Redevelopment 
of Navy Property, NTC Orlando, continued

The early transfer of the two key parcels 
represented:

• The shortest duration for any early transfer 
by any DoD component.

• The fastest early transfer within the Navy.

• The first early transfer of DoD property in 
the State of Florida.

Lessons Learned
The successful early transfer of property at NTC 
Orlando under such a compressed schedule is 
attributable to:

• Early and frequent communication 
between all parties.

• Effective coordination up the chain-of-
command within each organization.

• Mutual trust and respect developed 
through long-term partnering between 
FDEP, EPA, and the Navy.

• Well-defined nature and extent of 
contamination, risk and planned reuse. 

• Motivated transferee (City).

• Hub personnel with early transfer 
experience available to support  
the Orlando Partnering Team.
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Early Transfer Facilitates Successful 
Redevelopment of Navy Property

NCTS Stockton, CA

Project Summary 
Naval Computer and Telecommunications 
Station (NCTS) San Diego Detachment 
Stockton was transferred by public benefit 
conveyance on September 30, 2003. The transfer 
was accomplished using the Early Transfer 
Authority under CERCLA Section 120(h)(3)(C) 
which allows the governor of the state, in the case 
of a facility not listed on EPA’s National Priorities 
List, to defer the requirement that the United 
States provide a covenant in the deed conveying 
the property warranting that all remedial action 
necessary to protect human health and the 
environment has been taken before the date 
of transfer. The United States is required by 
CERCLA 120(h)(3)(C)(iii) to provide a warranty 
that all response actions necessary to protect 
human health and the environment have been 
taken. The period between the transfer of title 
and the making of this final warranty is known 
as the “deferral period.” Prior to mid-1996, 
environmental cleanup actions at federal facilities 
had to be complete (or remediation systems 
shown to be operating successfully) before excess 
federal property could be transferred to the public 
for reuse. In June 1996, CERCLA was amended 
to allow deferral of this requirement and “early 
transfer” of the property before the required 
cleanup actions had been completed. EPA and 
DoD each issued early transfer guidance (EPA for 
National Priorities List or NPL sites, and DoD 
for non-NPL sites) in 1998. By following these 
guidances, the Navy and the local communities 
could take advantage of early transfer authority 
and the communities could obtain local 
ownership of the property several years earlier 
than under a standard transfer scenario. In such 
cases, the Navy must make certain assurances 

and arrange for interim land use controls to 
be in place to protect human health and the 
environment during the ongoing cleanup. There 
are potential benefits to early transfer for both 
the communities and the Navy.

Community benefits:

• Expedited reuse with concurrent cleanup 
protective of human health and the 
environment.

• Faster cleanup.

• Earlier ownership improves bargaining 
position with investors, developers and 
potential tenants.

• Earlier tax and real estate sales revenues.

• Earlier job creation.

• Navy not involved in leasing. 

Navy benefits:

• Compressed transfer schedule increases 
focus and priority on transfer, cleanup and 
funding.

• Frees up resources for its primary mission 
- national defense.

• Eliminates caretaker costs. 

There are two possible early transfer scenarios. 
In the first scenario, the community takes 
ownership and begins development for reuse 
while the Navy continues the cleanup. For 
example, the former Naval Air Station Memphis 
was transferred to the City of Millington, TN in 
1999. This early transfer allowed development 
of a municipal airport to begin four years earlier 
than originally planned. Under the second 
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Early Transfer Facilitates Successful Redevelopment 
of Navy Property, NCTS Stockton, continued

scenario, a community takes both ownership 
of the property and responsibility for achieving 
cleanup/regulatory closure (with assistance from a 
developer and/or contractor) using funds provided 
by the Navy. The second scenario is referred 
to as a remediation buyout and requires an 
Environmental Services Cooperative Agreement 
(ESCA) between the Navy and community and 
an enforceable agreement between the community 
and the regulatory agencies (i.e., EPA and/or the 
state environmental agency). Potential savings can 
be realized by the community in a buyout scenario 
by combining or coordinating remediation and 
development activities. For example, cleanup and 
redevelopment of the Eastern Early Transfer Parcel 
at the former Mare Island Naval Shipyard began 
four years ahead of schedule when the City of 
Vallejo, CA and their development team (Lennar 
Mare Island/CH2M Hill) accepted early transfer 
of the property and entered into an ESCA with 
the Navy. 

In February 1996, Congress passed special 
legislation, Public Law 104-106, Section 2871, 
to allow the Navy to convey property and 
waterfront assets at Rough and Ready Island to 
the Port of Stockton, CA (Port) for the purpose 
of expanding its maritime operations. The special 
legislation permitted the transfer to be made as a 
public benefit conveyance for port development. 
In July 2000, naval operations ended at Rough 
and Ready Island. At that same time, the Navy 
conveyed an interest in 158 parcels on the island 
through transfer or lease to the Port. Sixty-
nine parcels were leased and 89 parcels (about 
496 acres), referred to as Phase I parcels, were 
found environmentally suitable for transfer in a 
Finding of Suitability to Transfer (FOST) and 
transferred by deed to the Port. Phase I property 
was transferred through the U.S. Department 
of Transportation Maritime Administration 
(MARAD), in accordance with federal real 
property disposal laws. Of the 69 parcels originally 
leased, an additional 33 subsequently were 
determined to be transferable in a Phase II FOST. 
The Phase II transfer (approximately 412 acres) 
was completed in July 2002.

In August 2000, the Port of Stockton notified 
Engineering Field Activity West (EFA WEST) 
that they had developed a reuse plan that 
included NCTS Phase III property and 
requested that the Navy pursue early transfer 
with an ESCA for the Port to take on cleanup 
responsibility for all remaining sites within the 
parcel. In March 2001, EFA WEST requested 
approval to enter into discussions concerning 
early transfer with the Port. The understanding 
with the Port was that in order for the Navy to 
fund the action, it would need to make good 
business sense to the Government since it 
would alter set priorities of the Environmental 
Restoration, Navy (ER,N) Program. The request 
to proceed with discussions was approved by 
the Deputy Assistant Secretary of the Navy 
(Installations and Facilities) on August 2, 2001. 
The Government and the Port began discussions 
on August 7, 2001.

The initial discussion phase included “due 
diligence” by the Government and the Port 
followed by discussions on the assumptions 
and scope of work required for the remediation 
in light of the Port’s reuse plans. The Port also 
began discussions with state regulatory agencies 
and reported the State’s disagreements with the 
Navy’s presumptive remediation plans. After a 
series of negotiations between the Port and the 
Navy, in October 2002, the parties agreed upon 
a buyout of $23.47 million to cover all issues, 
including remediation costs, insurance and 
administration of the project. 
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Prior to entering into negotiations, a detailed site-
by-site analysis was conducted by the NAVFAC 
Early Transfer Hub and the EFA WEST CLEAN 
contractor to validate the Government cost-to-
complete (CTC) estimate for the environmental 
restoration of the Phase III parcels at NCTS. 
Using a probabilistic cost estimate approach, 
similar to that outlined in ASTM Standard 
Guide for Estimating Monetary Costs and 
Liabilities for Environmental Matters, alternative 
environmental scenarios were evaluated to 
develop three Navy cost estimates: Minimum, 
Mid-Range (Expected), and Maximum. The basic 
elements included in the CTC estimates are the 
following:

• Finalizing RI/FS Documents

• Completion of Remedial Action Plan/
FOST/EBS

• Completion of ROD/Proposed Plan

• Remedial Design/Remedial Action

• Long-Term Groundwater Monitoring

• Long-Term Operation and Maintenance

• Institutional Controls/Deed Restrictions

• Project Management by Subcontractors

• Navy Oversight

• Regulatory Oversight.

The Port’s final offer of $23.47 million, which 
included costs necessary for the remediation 
cleanup, administration, and insurance, was at 
the low end of the Navy’s CTC range. An ESCA 
between the Navy and the Port was entered 
into pursuant to the authority of the Defense 
Environmental Restoration Program, 1-10 USC 
Section 2701(d), which specifies the obligations 
of the Port and the Navy for environmental 
response actions within the Phase III early 
transfer parcels during and after the deferral 
period. The Port agreed to receive payout of the 
$23.47 million over seven years. 

Regulatory Requirements/ 
Community Involvement
Section 120(h)(3)(C) of CERCLA authorizes 
early transfers conditioned upon State Governor 
approval for sites such as NCTS Stockton that 

are not on the National Priorities List. Thus, 
close coordination of the Navy team with the 
Port and the State of California, DTSC and the 
Central Valley Regional Water Quality Control 
Board (RWQCB) was crucial to securing the 
Governor’s approval of the FOSET. A final 
Consent Agreement between the Port and State 
of California, DTSC and the Central Valley 
RWQCB is required for the Port to take on the 
cleanup. The purpose of the Consent Agreement 
is to establish the process and timetable for 
completion of necessary response actions, and 
to ensure that the necessary land use and deed 
restrictions to be protective of human health 
and the environment and remedial actions on 
the use of the Phase III early transfer parcels are 
implemented by the Port. 

Challenges
The early transfer was critical to the Port of 
Stockton to accommodate the increased shipping 
business opportunities on the West coast. 
Challenges for the Navy included:

• This was the first ever early transfer of a 
non-BRAC installation using ER,N dollars 
to fund an ESCA.

• Impacts to annual allocations to the ER,N 
budget had to be minimized.

• Many sites were in the remedial 
investigation/feasibility study phases.

• This was the first time the Navy’s ESCA 
evaluation guidance had been used.

Cost Avoidance Measures
The proposed early transfer arrangement of 
$23.47 million paid out over seven years provides 
a positive net present value when compared with 
the Navy’s validated cost to complete. In addition, 
the Navy would avoid potential future cost 
increases due to changes in identified remediation 
requirements, regulatory compliance costs, 
litigation cost (resulting from environmental 
activist actions), natural disaster, etc. Cost cap and 
pollution liability insurance policies, obtained by 
the Port of Stockton and its contractors, virtually 
eliminate potential future costs the Navy could 
incur due to unknown contamination found at 
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Early Transfer Facilitates Successful Redevelopment 
of Navy Property, NCTS Stockton, continued

the site or cost over runs. Therefore, the Navy’s 
acceptance of the Port’s offer is not only cost 
effective, but may provide opportunities for cost 
avoidance associated with these uncertainties 
while transferring the environmental liabilities 
to the Port. The Navy also receives other benefits 
from this early transfer as noted above, including 
obtaining earlier credit for Defense Planning 
Goal sites. As a note, the benefits to the City 
of Stockton and surrounding area with the 
presumed infusion of jobs and revenue have not 
been considered as a part of this decision but the 

benefits to the community do exist.

Project Successes
Early transfer projects are always more likely to 
be successful when there are economic incentives 
to take the property from the Navy. In this case, 
the Port of Stockton had opportunities to expand 
its business with the development of Rough and 
Ready Island. The transfer with ESCA made good 
business sense to the Navy because the funds 
for the ESCA were less than the Navy would 
have spent on cleanup if a traditional cleanup 
and transfer had been pursued. Other successes 
include:

• The first early transfer with ESCA on a 
non-BRAC Navy installation

• Property transfer 3-6 years ahead of 
schedule (based on estimated  
cleanup time).
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Early Transfer Facilitates Successful 
Redevelopment of Navy Property

NWIRP Toledo, OH

Project Summary 
When the Navy decided to divest itself of 
Government Owned/Contractor Operated 
industrial plants, the Naval Weapons Industrial 
Reserve Plant (NWIRP) Toledo was identified 
for lease and eventual conversion to private 
ownership. In October 2000, the Toledo-Lucas 
County Port Authority (Port) informed the 
Navy of its interest in acquiring NWIRP Toledo 
through enactment of special Congressional 
legislation authorizing the Navy to transfer the 
property to the Port at no cost. In August 2001, 
the Port entered into a lease of the NWIRP with 
Teledyne Technologies, Inc. (the current operator 
and Navy lessee) in anticipation of assuming 
ownership of the property. The effective date of 
the lease would be the date the Port obtained 
control of the property. The National Defense 
Authorization Act signed in December 2001 
authorized the no-cost transfer of the NWIRP 
property to the Port.

Based on the findings of the Environmental 
Baseline Survey (EBS) performed as part of the 
property transfer process, soil and groundwater 
sampling were conducted in December 2001 
and May and November of 2002. Sampling 
results indicated the presence 
of hazardous substances, 
particularly trichloroethene 
(TCE) and other volatile 
organic compounds (VOCs) 
in subsurface soil and 
groundwater beneath the 
main manufacturing building. 
A Remedial Investigation/
Feasibility Study (RI/FS) was 
initiated by the Navy and 

their environmental contractor, Tetra Tech NUS, 
Inc. (TtNUS), in December 2002 with the RI 
scheduled for completion in July 2003 and the 
FS in September 2003. 

On November 26, 2002, the Port requested that 
ownership of the Navy property be conveyed to 
the Port prior to the completion of all necessary 
remedial activities. The originally estimated early 
transfer date of August 2003, based on waiting 
for the results of the RI/FS, put the Port in 
danger of losing its only tenant. Teledyne had 
indicated they were considering moving their 
Toledo operations to their Alabama location due 
to the unfavorable terms of their current lease 
with the Navy. This was considered a very real 
possibility given the previous reductions in the 
Teledyne work force (from 1,100 employees 
in 1988 down to 120 employees in 2002). 
Leasing from the Port would significantly 
reduce Teledyne’s monthly lease payments and 
make them more competitive, allow them to 
bid on non-government business and allow 
them to generate additional revenue by sub-
leasing portions of the facility. Furthermore, had 
Teledyne ceased operating at NWIRP Toledo, the 
Port would no longer be interested in accepting 
the property. Thus, a fast-track early transfer 

process was initiated. 

Before mid-1996, cleanup 
actions had to be complete 
or remediation systems 
shown to be operating 
successfully before 
federal property could be 
transferred to the public 
for reuse via a standard or 
“clean” transfer. In June The Navy team celebrates the early transfer 

of NWIRP Toledo.
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Early Transfer Facilitates Successful Redevelopment 
of Navy Property, NWIRP Toledo, continued

1996, CERCLA was amended to allow deferral 
of this requirement and “early transfer” of the 
property before the required cleanup actions 
had been completed. DoD guidance was issued 
in April 1998 that allowed the Navy and local 
communities to take advantage of early transfer 
authority. In such cases, the Navy has to make 
certain assurances and put interim land use 
controls in place to protect human health and the 
environment during the ongoing cleanup.

Following an initial meeting with the Ohio 
Environmental Protection Agency (OEPA), 
the Navy and TtNUS quickly prepared and 
submitted a draft Finding of Suitability for Early 
Transfer (FOSET) to the OEPA and the Port 
in mid-December. Between that meeting and 
January 20, 2003, the OEPA, the Navy, TtNUS 
and the Port worked continuously via fax, 
email, face-to-face meetings and teleconferences 
to produce a FOSET for public review and 
comment. This process was repeated during the 
public comment period to resolve issues and 
prepare the transfer deeds, as well as a Finding of 
Suitability to Transfer (FOST) for non-CERCLA 
environmental issues. The final FOSET was sent 
up the Navy chain-of-command on March 19, 
2003 and approved by Governor Taft on May 13, 
2003. 

Regulatory Requirements/Community 
Involvement
Section 120(h)(3)(C) of CERCLA authorizes 
early transfers conditioned upon State Governor 
approval for sites such as NWIRP Toledo that 
are not on the National Priorities List. Thus, 
close coordination of the Navy team with the 
Port and OEPA was crucial to securing the 
Governor’s approval of the FOSET. Without the 
timely reviews of the early transfer documents 
provided by the OEPA staff and legal counsel, the 
compressed early transfer schedule would not have 
been achieved. Throughout this period, the Port 
was communicating directly to the Governor’s 
office how important the early transfer was for 
retaining and creating jobs. 

Challenges
It was critical that the early transfer process be 
completed within a 3- to 6-month period, instead 
of the more typical 6 to 12 months. Challenges 
included:

• This was the first ever early transfer in Ohio

• OEPA had no previous involvement at the site 
or with the Navy

• The process began right before the Christmas 
holidays

• No funding was in place to support OEPA 
document review

• Potential existed for VOC migration from 
below building to indoor air

• Remedial Investigation and Human Health 
Risk Assessment were not yet complete.

Photo of Building 1 at NWIRP Toledo.

Land Use Controls Map from the FOSET.

Cost Avoidance Measures
The accelerated schedule resulted in an overall cost 
avoidance of approximately 25-50 percent when 
compared to normal early transfer cost.
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Project Successes
Without the concerted efforts and cooperation 
of the Governor’s office, OEPA and the Port, the 
Navy could not possibly have moved the FOSET 
through the regulatory and public review 
process, then on to NAVFAC and the Secretary 
of the Navy, and finally to the Governor’s desk 
for signature in such a short period of time. The 
early transfer of NWIRP Toledo represented:

• The first early transfer of DoD property in 
the State of Ohio

• The second fastest early transfer within the 
Navy

• Property transfer 2.5 years ahead of 
schedule (based on estimated cleanup 
time).

Lessons Learned
Successful early transfer under such a compressed 
schedule is attributable to:

• Availability and rapid analysis of three 
rounds of sampling data in less than one 
year

• Indoor air quality “white paper” based on 
air sampling data supported the argument 
that worker health and safety was protected 
even though conservative EPA models did 
not predict this

• Flexibility of OEPA in working out legal 
issues (deed language and land use controls) 
during public comment period

• Coordination between OEPA and the 
Deputy Assistant Secretary of the Navy to 
quickly arrange funding for OEPA

• Meetings between key support personnel 
(legal counsel, risk assessors, etc.)

• Well-defined reuse and land use  
controls.
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Risk Assessment of Non-Liquid 
Polychlorinated Biphenyls in Building 

Materials in Support of BRAC Transfer
NAWC Indianapolis, IN

Project Summary 
The Naval Air Warfare Center (NAWC) 
Indianapolis, located within the City of 
Indianapolis, Indiana, was selected for Base 
Realignment and Closure (BRAC) in 1995. 
A “hot turnover” of the facility to the City of 
Indianapolis, Marion County, was planned. A 
remedial investigation was completed in support 
of the property transfer. Environmental Baseline 
Survey for Transfer (EBST) and Finding of 
Suitability to Transfer (FOST) documents were 
also completed for two of four available parcels 
of land. However, until recently, the transfer 
of the remaining available land and facilities 
was delayed by regulatory concerns over the 
presence of non-liquid polychlorinated biphenyls 
(NLPCBs) in building materials (e.g., painted 
surfaces) within Building 1000, the Main 
Manufacturing Facility.

The use of PCBs in building materials such as 
paints has been known for some time and is 
not limited to NAWC Indianapolis or DoD 
facilities. For example, PCBs were historically 
added to paints to increase plasticity and 
durability. However, existing regulations (40 
CFR Section 761.20 [a] and [c]) would prohibit 
the “distribution in commerce” (i.e., property 
transfer) of Building 1000 because of the 
NLPCB-containing materials. Consequently, 
the DON formally requested that EPA exercise 
enforcement discretion for the dried paints under 
the Toxic Substances Control Act in connection 
with the proposed transfer of Building 1000. 
A human health risk assessment (HHRA) 
was conducted in support of the request for 
enforcement discretion. 

The HHRA was based on the PCB concentrations 
detected in environmental/building material 
samples (surface wipes, paint chips, etc.) collected 
at NAWC Indianapolis. The building materials 
in question were in good condition and were 
generally inaccessible to the typical worker at the 
facility. The HHRA evaluated risks to workers 
who may dermally contact painted surfaces of 
walls, ceilings, and the super-structure while 
performing work tasks. Risk estimates developed 
for the building materials based on the analytical 
results were within or less than the EPA cancer 
risk range typically used to determine the need 
for environmental remediation (i.e., the 1 in 
10,000 to 1 in 1,000,000 cancer risk range). 
In May 2001, EPA approved the transfer 
and use of NLPCB-containing materials at 
NAWC Indianapolis based on a finding of no 
unreasonable risk as detailed in the HHRA (i.e., 
the request for an enforcement discretion was 
granted). The resolution of the NLPCB issue will 
allow the transfer of the remaining property and 
facilities at NAWC Indianapolis as planned. It is 
anticipated that the DON experience at NAWC 
Indianapolis regarding NLPCBs will assist other 
BRAC facilities facing similar issues.

Aerial view of NAWC Indianapolis, IN.
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Regulatory Requirements/ 
Community Involvement
The distribution in commerce (e.g., property 
transfer) and continued use of NLPCBs in the 
painted surfaces of Building 1000 conflicts with 
the current language of the PCB regulations 
published in 40 CFR Part 761. Although 
proposed regulations may authorize the 
distribution and continued use of NLPCBs 
under certain conditions, these regulations have 
not been finalized. Thus, the DON requested 
and received an enforcement discretion letter 
from the EPA. A public meeting describing the 
NLPCB issue and the HHRA conducted to 
evaluate the potential for human risk occurred 
on April 19, 2000.

Cost Avoidance Measures
The DON has indicated that the remediation 
and removal actions necessary to bring 
Building 1000 into compliance with all 
existing PCB regulations (i.e., remediation 

of the painted surfaces) would have been 
impractical, extensive, and cost prohibitive. 

Additionally, such actions would have 
adversely impacted essential economic 

redevelopment efforts while providing 
minimal improvement in protection 

of human health and the 
environment.

Project Successes
The enforcement discretion granted by the EPA 
allowed the transfer of NAWC Indianapolis Parcel 
1B to the City of Indianapolis to be completed. 
The risk assessment tool was successfully used to 
support the request for the enforcement discretion 
and, ultimately, the property transfer.

Lessons Learned
Other DoD facilities facing the evaluation/
potential remediation of NLPCBs in building 
materials should consider the following:

• The risk assessment tool may be used to 
evaluate the risk to human health presented 
by these materials. Risk assessment results 
may be used by risk managers to support 
remedial decisions and enforcement 
discretion requests to the regulatory 
community.

• The risk assessment methodology and 
regulatory policies/procedures for 
the evaluation of building materials 
containing NLPCBs is still evolving. 
Consequently, the timeframe needed to 
address this issue can be extensive.
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Partners Develop Innovative Groundwater Treatment 
Technologies and Optimize Systems

Navy partners have been active in researching and testing new 
innovative technologies for treatment of groundwater. These innovative 
technologies often provide solutions to cleaning up groundwater 
at sites where more traditional methods have not been effective. In 
addition, optimization reviews can identify ways to improve efficiency 
and avoid costs for systems already in place. For example, treatment 
equipment that may have been needed at the outset of treatment may 
not be necessary later as contaminant concentrations decrease. Eight 
field projects are presented here describing the Navy’s efforts in testing 
innovative technologies and optimizing systems. 

■ Pilot Test of In Situ Treatment of Chlorinated Solvents in Low 
Permeability Soils, MCLB Albany, GA

■ Groundwater Treatment Plant Optimization, Allegany Ballistics 
Laboratory, Rocket Center, WV, NAVFAC Atlantic Division

■ Sequential Passive Cleanup Processes Lower Costs and Preserve 
Natural Resources, NWS Charleston, SC

■ Treatment of Chlorinated VOCs in Groundwater Using Zero-
Valent Iron Injection, Hunters Point Shipyard, San Francisco, CA

■ Multiphase Extraction (MPE) System to Treat Emulsified JP-5 Jet 
Fuel NAS Lemoore, CA

■ Innovative In Situ Bioremediation of Perchlorate and TCE in 
Groundwater NWIRP McGregor, TX

■ Subsurface Fuel Remediation Hotel Pier and Quarry Loch, Pearl 
Harbor Naval Complex, Oahu, HI

■ Temporary Discontinuation of the Vertical Circulation Treatment 
System at the Leading Edge Plume Area, MCAS Yuma, AZ
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Pilot Test of In Situ Treatment of Chlorinated 
Solvents in Low Permeability Soils

MCLB Albany, GA

The Navy recently completed four pilot tests of 
in situ treatment of chlorinated volatile organic 
compounds (CVOCs) in a low permeability 
formation at Marine Corps Logistics Base 
(MCLB) Albany. The tests were conducted as 
part of the Operable Unit (OU) 6 remedial 
design for treating groundwater. Two of the 
tests consisted of injecting substances into the 
formation to enhance the natural biodegradation 
that was occurring. The other two evaluated the 
effectiveness of chemical oxidation and chemical 
reduction. Soil “fracturing” was utilized in all 
tests to allow the injected chemicals to treat a 
greater area. 

Project Summary 
The first test injected ethyl lactate as a biological 
substrate to promote enhanced reductive 
dechlorination of CVOCs. Ethyl lactate 
was chosen based on bench studies of liquid 
substrates for biostimulation. The bench studies 
indicated greater than three months lag time 

between substrate addition and any measurable 
increase in the rate of dechlorination. Due to 
the long lag times the Navy decided to initiate 
another pilot test using hydrogen sparging which 
would bypass the fermentation step in the lactate 
biostimulation. Pneumatic fracturing with 
nitrogen gas was used to increase the effective 
treatment area. Unlike the ethyl lactate test that 
was limited to a single injection of substrate, the 
hydrogen sparge test included weekly injections of 
hydrogen for a period of six months to ensure that 
an adequate supply of electron donor is present. 
Results from both tests were disappointing. The 
ethyl lactate injections caused an 80 percent 
reduction in TCE after two months, but the levels 
rebounded within three months. The hydrogen 
sparge injections had minimal effect on CVOC 
concentrations in nearby monitoring wells. 

Because the enhanced bioremediation tests 
were minimally successful, two additional tests 
were initiated using more aggressive treatment 
substances. For one, potassium permanganate was 
injected for chemical oxidation. The oxidation 
potential of potassium permanganate is less than 
Fenton’s reagent or ozone, but the longevity in 
the environment is superior which is critical 
when remediating a low permeability formation. 
Nitrogen gas was again used for pneumatic 
fracturing. After fracturing, a potassium 
permanganate slurry was vaporized into the 
nitrogen feed line. This allowed the reagent to be 
delivered more evenly and increased the radius of 
influence. The other test consisted of pneumatic 
fracturing using nitrogen gas followed by injection 
of a zero-valent iron (ZVI) powder to evaluate 
the performance of chemical reduction. The 
ZVI also was injected as a slurry. The potassium 
permanganate reduced CVOC concentrations Batch mixing potassium permanganate for injection.



July 20043-38

Strong Environmental Partners: 
Our Community, Our Navy

Pilot Test of In Situ Treatment of Chlorinated Solvents 
in Low Permeability Soils, MCLB Albany, continued

to below detection limits within a few weeks and 
there was no rebound observed after six months. 
The ZVI also was very effective in reducing 
CVOC concentrations, but some rebound was 
observed near the edge of the treated zone. 

Regulatory Requirements/ 
Community Involvement
The local community is very concerned about the 
groundwater contamination on base, and about 
80 people attended the public meeting for the OU 
6 Proposed Plan. They wanted the contamination 
to be removed immediately by excavation and off-
site disposal. This alternative was not technically 
nor economically feasible; therefore, in situ 
treatment was selected as the preferred remedy. 

The cleanup goals for OU 6 include reducing 
the off-site contamination to Clean Water Act 
Maximum Contaminant Levels (MCLs) within 10 
years of Remedial Action start, and reducing the 
on-site contamination to MCLs within 20 years. 

Challenges
Injection of chemicals to 
remediate CVOCs has been 
used successfully for many 
years. However, in a low 
permeability formation, 
the challenge is getting the 
chemicals away from the 
injection point and in contact 
with the contamination. 
Fracturing can greatly 
enhance the permeability of a 
formation and allow treatment 
chemicals to travel to the 
contamination. 

During the fracturing process, 
the standard packers used 
to seal the borehole were 
damaged due to over-inflation, 
apparently due to the highly 
plastic nature of the chalky 

Test equipment for 
permanganate injections.

Three Packer System for 
permanganate and ZVI injections.

limestone formation. This was overcome by 
procuring packers that could inflate to a larger 
diameter. Also, boreholes collapsed on several 
occasions while inserting and removing the 
packers. Therefore, for full-scale remediation, 
a drill rig will remain over the borehole during 
the fracturing process to reopen the borehole if 
collapse occurs.

Potassium permanganate proved to have the 
greatest radius of influence, approximately 50 feet, 
and is effective for all CVOCs at the sites except 
carbon tetrachloride (CT). ZVI will be used 
in the CT plume but will need closer injection 
points. The radius of influence observed during 
the pilot test for ZVI was approximately 25 feet.

Cost Avoidance Measures
A major cost with injecting chemicals is the cost 
for drilling injection points. Over 350 injection 
wells would be required without fracturing, but 
only 160 are needed with fracturing. 
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Also, as part of the OU 6 remedial design, 
natural attenuation modeling was performed to 
determine what contaminants could be left to 
naturally attenuate within the timeframes set in 
the ROD. Based on the modeling, trichloroethene 
concentrations above 150 parts per billion (ppb), 
perchloroethene concentrations above 20 ppb, 
and CT concentrations above 100 ppb will be 
actively treated. The remaining plume areas are 
expected to naturally attenuate.

Project Successes
• The Navy demonstrated that fracturing 

greatly enhanced the ability to distribute 
treatment chemicals into a low permeability 
formation.

• The use of natural attenuation modeling 
significantly reduced the plume area 
requiring active treatment.

• The regulatory agencies support the 
innovative technology of fracturing.

• Pilot testing in situ treatment technologies 
helped determine the site-specific viability of 
technologies and critical design factors for an 
optimal remedy that will minimize life-cycle 
costs.

Lessons Learned
• Properly sized packers allow fracturing to be 

successful in highly plastic soil conditions.

• Maintaining a drill rig on-site while 
performing the fracturing should alleviate 
the problem of borehole collapse during full-
scale implementation.

• Maintaining open communications and  
a team approach with the regulators  
facilitates the acceptance of new and 
innovative technologies.
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Groundwater Treatment Plant Optimization

Allegany Ballistics Laboratory, Rocket Center, WV 
NAVFAC Atlantic Division

Project Summary 
Allegany Ballistics Laboratory (ABL) Plant 
1 is a 1,577-acre facility used primarily 
for development and production of solid 
ammunition, rockets, and armaments. 

Groundwater at ABL is contaminated with 
chlorinated solvents, primarily trichloroethene 
(TCE) as dense, nonaqueous-phase liquids 
(DNAPLs). The highest TCE detected was 
about 150,000 µg/L. A Record of Decision 
(ROD) requires this groundwater be extracted 
and treated by an on-site treatment system 
and that a long-term monitoring program for 
groundwater be implemented. Treated water is 
either discharged to the North Branch Potomac 
River or used as feedwater for an on-site steam 
generation plant. 

In September 1998, the treatment plant began 
operation through the oxidation of dissolved 
iron and manganese using a 50 percent hydrogen 
peroxide solution with precipitates removed in 
a multimedia pressure filter. The filter removed 
suspended solids from the influent with particle 
sizes of 10 microns and larger. The treatment 
process also used a 50 percent hydrogen peroxide 
solution and high-powered lamps that emit 
ultraviolet (UV) radiation to generate hydroxyl 
radicals to destroy volatile organic compounds 
(VOCs). Following UV oxidation, any remaining 
VOCs were treated in an air stripper. Treated 
water was then directed to a carbon filter tank 
which removed residual hydrogen peroxide prior 
to discharge. 

The treatment plant operated satisfactorily in 
this manner until the spring of 2000 when 
equipment problems resulted in several plant 
shutdowns. Details regarding these shutdowns 

are as follows: In April 2000, the treatment 
plant began experiencing a pressure buildup 
from calcium carbonate precipitation in the 
carbon filter. At that time, it was believed that 
this buildup was a normal occurrence at the 
end of the useful life of the catalytic carbon. 
The solidified carbon was removed from the 
tank and replaced with new catalytic carbon. 
In October 2000, after six months of normal 
system operation, the carbon was again replaced 
due to clogging. Troubleshooting activities 
indicated that the rise in the water pH caused 
by the air stripper facilitates calcium carbonate 
precipitation, and that the catalytic carbon 
provides a preferred nucleation point on which 
the calcium carbonate accumulates. At that time, 
a thorough study of the treatment plant was 
performed. This included review of changes in 
influent, effluent and process water chemistry 
parameters such as VOC concentrations, 
hardness and alkalinity, metals, and pH. 

Subsequent to completion of this study, the 
treatment process was modified in December 
2000 as follows: Because influent VOC 
concentrations had declined since plant 
startup, the VOCs in the plant influent could 
be adequately treated by air stripping without 
UV/hydrogen peroxide oxidation. Because the 
pretreatment of the influent to remove iron and 
manganese was required only to protect the UV/
hydrogen peroxide oxidation chambers, hydrogen 
peroxide dosing would not be needed, and, 
therefore, no carbon filtration would be required 
to remove residual peroxide. Prior concurrence 
was obtained from the West Virginia Department 
of Environmental Protection (WVDEP) and the 
EPA to operate the groundwater treatment plant 
using the sand filter (for suspended solids) and air 
stripper (for VOCs) only.
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Results from these changes have been successful. 
Since the installation of the acid wash system, 
the treatment plant has been in compliance 
with all air and water discharge requirements. 
Resultant annual cost avoidance is estimated to 
be approximately $74,000. This is based on the 
following operating costs for the original system: 
$23,000/year for hydrogen peroxide; $15,000 
- $20,000/year for two UV lamps replaced after 
3,000 hours of operation; $30,000 for each 
carbon change-out (assumes one change-out per 
year); and $2,800 (approximately 50 percent 
reduction of sludge generated) for sludge disposal. 

In January 2002, an evaluation of the passive 
diffusion bag (PDB) sampling technique was 
conducted to determine if this sampling method 
yields similar results for VOC analyses of 
groundwater to the low-flow sampling technique. 
The approach included a side-by-side comparison 
of these two sampling techniques. PDB samplers 
consist of certified, laboratory-grade, analyte-free 
deionized water encased in a narrow diameter 
two-foot-long plastic diffusive membrane. The 
sampler is placed into a monitoring well and 
allowed to come to chemical equilibrium with the 
surrounding groundwater. 

The results of the evaluation indicated that 
PDB and low-flow sampling techniques yield 
similar analytical results and PDB use was thus 
implemented. The advantages of the PDB 
technique are:

• Applicability to VOC sampling.

• Reduction or elimination of purge water.

• Ease of sampler deployment and recovery.

• Elimination of downhole equipment 
requiring decontamination which 
eliminates the need for equipment blank 
samples.

• Reduced potential for cross-contamination. 

Costs of $19,000 per round of groundwater 
sampling have been avoided by implementing the 
PDB sampling technique.

Regulatory Requirements/ 
Community Involvement
The relationship between the facility and 
surrounding community is good. The facility is 
appreciated mostly for its economic benefit to 
local residents.

The regulators are supportive of cost reduction 
strategies provided human health and 
environment remain protected.

Carbon Vessel:  No 
longer in use.

ABL Groundwater Treatment Plant

Carbonaire Air Stripper
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Groundwater Treatment Plant Optimization, 
Allegany Ballistics Laboratory, continued

Cost Avoidance Measures
• Optimization of the groundwater treatment 

plant has resulted in an annual cost 
avoidance of $74,000. 

• Implementation of the PDB sampling 
technique has resulted in cost avoidance 
of approximately $19,000 per round of 
sampling.

Project Successes
• Optimization of a groundwater treatment 

plant was performed in response to 
equipment malfunctions. Treatment process 
changes implemented from this study have 
resulted in reduced plant downtime and 
lower operating costs. 

• Use of PDB samplers was implemented to 
reduce costs for long-term monitoring. 

• Lessons learned from this optimization can 
be applied to similar treatment plants and 
long-term monitoring programs.
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Sequential Passive Cleanup Processes Lower 
Costs and Preserve Natural Resources

NWS Charleston, SC

A mixed chlorinated aliphatic groundwater 
plume at Naval Weapons Station (NWS) 
Charleston is being treated using sequential 
passive technologies (see figure below) that 
minimize capital and operational costs 
and preserve natural resources. A release of 
perchloroethylene (PCE), trichloroethene (TCE) 
and 1,1,1-trichloroethane (1,1,1-TCA) from 
a former underground tank and runoff from 
above ground operations onto land surface have 
resulted in excess of 100 mg/L concentrations 
of total chlorinated volatile organic compounds 
(CVOC’s) in groundwater. Deployment of 
passive technologies that include both engineered 
and native phytoremediation, a permeable 
reactive barrier (PRB), and monitored natural 
attenuation (MNA) are being used to fully treat 
the source and plume of contamination.

Sequential Treatment Processes

Project Summary 
The area of concern, Solid Waste Management 
Unit 12, is located adjacent to the former 
Building 88 (now demolished) at the NWS 
Charleston. The building was used for treatment 

of wooden ammunition boxes as well as other 
operations involving chlorinated solvents. A 
500-gallon underground storage tank used for 
waste collection was located next to the building. 
After the contents of the tank were pumped out, 
the tank was removed and inspected. Evidence 
of leaks in the storage tank was detected, which 
would allow the solvent-containing fluids to enter 
the groundwater.

CVOC’s at high dissolved concentrations 
and/or in the form of a dense, nonaqueous-
phase liquid (DNAPL) distributed as ganglia 
are located in the low permeability sediments 
from land surface to approximately 10 feet 
below land surface. To treat the contamination 
without encouraging the downward migration 
of these solvents into the lower more permeable 
formation in the source area, loblolly pine trees 
were installed to create a mechanism for direct 
uptake and phytovolatilization and to improve 
soil structure in order to enhance biodegradation 
in the newly formed rhizosphere. The source 
zone groundwater is biologically degrading 
naturally through electron donors supplied by 
the abiotic generation of acetate from 1,1,1-
TCA and the naturally occurring carbon in the 
aquifer sediments. Immediately down gradient 
of the source area, a permeable reactive barrier 

Permeable Reactive Barrier
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Sequential Passive Cleanup Processes Lower Costs and 
Preserve Natural Resources, NWS Charleston, continued

(see figure below) consisting of zero-valent iron 
(ZVI) is used to treat high CVOC groundwater 
concentrations that have the potential to exceed 
the natural attenuation capacity of the aquifer. 
This ensures that the pollutant load to the 
downgradient portion of the flow zone is cut off 
and the detached plume down gradient of the PRB 
can be naturally attenuated prior to discharge to 
a freshwater marsh. A mature lowland forest that 
incorporates direct uptake for phytovolatilization 
is part of the attenuation processes (see figure 
below) beyond the PRB. Lower chlorinated 
ethenes (cis-1,2-dichloroethylene and vinyl 
chloride) appear to be attenuating at the most 
downgradient fringe of the plume through both 
aerobic and anaerobic (iron-reducing) microbial 
oxidation that is controlled by variations in 
terminal electron accepting processes (TEAPs) that 
change with recharge. 

Taking advantage of the naturally occurring 
passive processes (MNA and phytovolatilization) 
allowed the project team to enhance the existing 
processes using low energy techniques (PRB 
and engineered phytoremediation) such that 
treatment of the plume should be complete 
prior to discharge to the freshwater marsh. In 
addition, impact to the landscape was minimized 
as all treatment processes are part of the natural 
environment or are below ground. Destruction 
of the lowland forest was not necessary and a new 
stand of trees was planted consistent with the 
adjacent forest. Since no mechanical systems are 
required, long-term costs are primarily limited to 
performance monitoring.

Phytoremediation Processes

Regulatory Involvement
Members of the partnering team include 
representatives from the NWS Charleston, 
Southern Division NAVFAC, and the 
South Carolina Department of Health and 
Environmental Control. The responsiveness 
of the team and willingness to consider 
alternative attenuation mechanisms allowed 
the incorporation of processes not commonly 
considered in remedy selection. The team effort 
resulted in an optimal solution that minimized 
life-cycle costs.

Cost Avoidance Measures
Reliance on passive technologies avoided the 
capital costs, and operation and maintenance costs 
of mechanical operations associated with other 
commonly deployed remedies. 

Project Successes
• Avoidance of more aggressive engineered 

remedies that had the potential to mobilize 
contaminants toward deeper migration.

• No operational costs and minimal 
maintenance due to the passive nature of 
the cleanup processes used.

• Preservation of natural resources (lowland 
forest and marsh) that are being used as part 
of the remedy.

• Knowledge gained from this site will assist 
the project team in their evaluation of 
naturally existing phytoremediaton as part 
of the remedy at several other sites on the 
installation that have similar contaminants 
and site conditions.

Lessons Learned 
Mature forests may have a significant impact 
on the natural attenuation capacity of shallow 
groundwater systems. This component of the 
environment’s ability to assimilate contamination 
is not currently addressed in existing natural 
attenuation protocols. Sites with similar 
conditions and contaminants should consider 
these processes as part of the remedy. 
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Ongoing Work
The performance evaluation associated with the 
site is expected to more clearly elucidate some 
of the attenuation mechanisms, which may have 
important implications for similar sites. The role 
of changing TEAPs at the fringe of the plume 
may have significance as it relates to the microbial 
community’s ability to degrade the contamination 
at this site. 

 

Collaboration
Remedy selection was primarily performed by 
Southern Division NAVFAC. Southern Division 
NAVFAC and the U.S. Geological Survey are 
carrying out the performance evaluation. The 
U.S. Forest Service measured transpiration rates 
of the lowland forest. CH2M Hill oversaw 
the design and construction of the PRB. 
Documentation for the corrective measures  
study was provided by TtNUS.
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Treatment of Chlorinated VOCs in Groundwater 
Using Zero-Valent Iron Injection

Hunters Point Shipyard, San Francisco, CA

Introduction
In 1940, the Navy obtained ownership of the 
Hunters Point Shipyard (HPS) for shipbuilding, 
repair, and maintenance activities. After World 
War II, HPS’s use shifted from ship repair to 
submarine servicing and testing activities. HPS 
was deactivated in 1974 and remained relatively 
unused until 1976. Between 1976 and 1986, the 
Navy leased most of HPS to a private ship-repair 
company. HPS consists of 936 acres: 493 acres on 
land and 443 acres underwater in San Francisco 
Bay. 

The EPA placed HPS on the National Priorities 
List (NPL) in 1989, making HPS a Superfund 
site under CERCLA as amended by the 
Superfund Amendments and Reauthorization 
Act of 1986 (SARA). The NPL is EPA’s list of 
priority sites for long-term remedial evaluation 
and response. In 1991, the DoD listed HPS for 
closure. 

Project Summary
The Navy conducted a successful treatability 
study to evaluate whether injecting zero-valent 
iron (ZVI) into an aquifer could destroy 
chlorinated volatile organic compounds 
(CVOCs) in groundwater. The study took place 
at Hunters Point Shipyard, in San Francisco, 
CA. The technology that was used, Feroxsm 
injection, is patented by ARS Technologies, Inc. 
for in situ subsurface remediation of CVOCs. 
The Feroxsm technology involves injection of 
liquid atomized zero-valent iron powder using a 
packer system to isolate discrete depth intervals 
within open boreholes. A ZVI slurry is delivered 
to the subsurface in a liquid atomized form using 

nitrogen gas as a carrier fluid. If needed, ARS 
Technologies employs pneumatic fracturing as 
a first step prior to the injections to promote 
movement of the ZVI through the subsurface 
and contact with contaminants. Introduction 
of ZVI into the subsurface encourages chemical 
reduction of CVOCs.

The study site is underlain by approximately 
10 feet of artificial fill, which overlies fractured 
bedrock. The primary contaminant is 
trichloroethene (TCE), which is present in both 
soil and groundwater. Before treatment began, 
TCE concentrations in groundwater were as 
high as 88,000 µg/L. Pneumatic fracturing 
was employed, and ZVI was injected into four 
boreholes to treat the vertical profile from the 
groundwater table (about 7 feet below ground 
surface [bgs]) to about 32 feet bgs. Approximately 
16,000 pounds of ZVI was injected. 

Following ZVI injection, strongly reducing 
conditions in groundwater were observed out to 
a radius of 15 feet from each of the four injection 
boreholes. Within this 15-foot radius, which was 
considered to be the area of full treatment, the 
average oxidation-reduction potential decreased 
from about 90 millivolts to –372 millivolts. The 
depth of the treatment zone was estimated to 
extend from the top of the water table (about 7 
feet bgs) to 32 feet bgs. Thus, the treated area 
covered approximately 1,800 square feet and the 
treated subsurface volume was approximately 
1,700 cubic yards.

The results from three rounds of post-injection 
groundwater monitoring demonstrated reductive 
dechlorination of all CVOCs. Reduction of TCE 
to ethane and chloride was rapid and nearly 
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complete, with a reduction of 99.2 percent 
within the treatment zone. No significant 
increases in TCE degradation intermediates 
cis-1,2-dichloroethene and vinyl chloride 
were observed. Significant rebound of CVOC 
concentrations did not occur even at the last 
sampling event, which was three months after 
the ZVI was injected. A statistical analysis of 
changes in contaminant concentrations outside 
of the treatment zone further supports the 
conclusion that TCE and other CVOCs were 
destroyed rather than displaced as a result of 
the injections. Thus, it was concluded that the 
Feroxsm injection technology provided effective 
in situ remedial treatment of CVOCs at this site. 
The potential for plume displacement due to 
injection and mobilization of metals were also 
evaluated and found to be insignificant.

Regulatory Requirements/ 
Community Involvement
The EPA, the California Department of Toxic 

Substances Control, and the Regional Quality 
Control Board members of the Navy’s 

BRAC Cleanup Team all concurred on 
the project. The community was kept 

informed throughout the entire 
process.

Challenges
The remediation at the site contained two 
significant obstacles that had to be overcome. 
One was the high solvent concentrations and 
the other was dealing with the fractured bedrock 
aquifer. 

Cost Avoidance Measures
The total cost of the field-scale implementation of 
the Feroxsm injection technology was $289,274, 
or $172 per cubic yard of the treatment zone. 
Excluding costs for sampling, analysis, and 
management of demonstration-derived wastes, 
the total cost was $196,665, or $117 per cubic 
yard. Economies of scale for certain cost elements, 
such as mobilization and demobilization, could 
result in somewhat lower unit costs for larger-
scale applications. 
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Multiphase Extraction (MPE) System  
to Treat Emulsified JP-5 Jet Fuel

NAS Lemoore, CA

PARTNERS IN PROGRESS

Multiphase extraction (MPE) is accelerating the 
subsurface cleanup of a jet fuel spill at Site 17 of 
Naval Air Station (NAS) Lemoore in California. 
The flexible approach afforded by the Site 17 
MPE system streamlines the cleanup and closure 
process by allowing different phases of cleanup 
to occur simultaneously within a single site. 
This dynamic cleanup approach will avoid the 
duplication of planning and reporting costs 
associated with more traditional approaches.

Project Summary 
Site 17 is located between active aircraft taxiways 
in the flight operations area of NAS Lemoore. A 
leaking pipeline discharged an unknown quantity 
of fuel to the water table before its discovery in 
1987. Subsequent fluctuations in the water table 
have smeared the product throughout an 8-foot-
thick interval of the subsurface, trapping fuel in 
high-permeability zones. 

Early efforts at fuel removal had mixed results. 
Direct vacuum skimming in open excavations 
(1988) and a steam injection/vapor extraction 
(SIVE) demonstration system (1994) removed 
a combined volume of approximately 200,000 
gallons of fuel. Upon completion of the SIVE 
operation, the Navy prepared to address the 
remaining contamination through monitored 
natural attenuation (MNA). However in 
September 1998, several feet of fuel were 
detected in site wells, indicating that fuel was 
still present and mobile, moving laterally as the 
water table rose approximately three feet between 
1994 and 1998. The Navy suspended MNA site 
closure activities in 1999 to focus on the removal 
of the remaining free product. 

Several technologies were evaluated during the 
planning process. Previous product removal 
efforts had demonstrated vacuum extraction 
as an effective approach. MPE, which uses 
a vacuum pump to simultaneously extract 
liquids and vapors from the subsurface, had 
additional advantages over the previous removal 
technologies: the absence of steam injection 
prevents spreading contamination, and an 
MPE system can be converted to a bioventing 
system to promote biodegradation of remaining 
contaminant concentrations. Consequently, MPE 
was selected after a successful pilot test in 1999. 

The MPE system consists of 35 extraction wells, 
four extraction units, an air treatment system, 
and a water treatment system. Each extraction 
unit includes a pump that applies vacuum to 
extraction wells. The vacuum is applied through 
a one-inch drop tube suspended within the 
screened interval of a two-inch well. Seven to 
twelve extraction wells are piped to a manifold at 
each extraction unit. The vacuum applied to each 
individual well can be adjusted at the manifold 
valve bank. The extraction unit separates vapor 
from the water/fuel mixture and it is treated by a 
catalytic oxidizer. 

The original water treatment system consisted of 
a settling tank, an oil-water separator, bag filters, 
two product storage tanks, and two granular 
activated carbon (GAC) vessels. Separated fuel is 
locally recycled and treated water is discharged to 
a nearby infiltration gallery. 

Breakthrough of GAC vessels was observed 
during a performance test of the system in 
January 2002. A subsequent investigation into 
the cause of breakthrough indicated the jet fuel 
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had become emulsified during the extraction 
process. Bench and pilot-scale tests identified 
a combination of technologies that achieved a 
98 percent removal rate of the total petroleum 
hydrocarbons in the emulsion. Two chemicals 
(a coagulant and a flocculant) were added to the 
oil/water separator effluent in a mixing tank, 
and the fluid was routed through a dissolved 
air flotation unit. Dissolved air is injected into 
the water creating microscopic bubbles that 
attach to coagulated fuel droplets, floating 
them to the surface where the emulsion forms 
a buoyant waste that is skimmed off the surface 
by rotating paddles and collected in a hopper. 
Operation of the retrofitted MPE system began 
in January 2003. An overview of the current 
system configuration is provided in the following 
photograph.

Overview of the Site 17 MPE 
Extraction and Treatment System.

Regulatory Requirements/ 
Community Involvement
Site 17 was first identified as a site during a 
CERCLA remedial investigation (RI). The RI 
concluded that jet fuel was the only contaminant 
present at Site 17. This allowed the Navy to 
address Site 17 as if it were a RCRA site with 
the Regional Water Quality Control Board 
(RWQCB) acting as the lead regulatory agency.

Challenges
As versatile as MPE is, its effectiveness is 
challenged by the presence of a fuel-water 
emulsion. Vacuum extraction and pumping 
agitate extracted liquids, shearing the fuel into 
small droplets (0.01 to 20 microns) that are 
indefinitely suspended in the water. Heavier 
fuels, such as diesel and jet fuel, are more prone 
to emulsification than lighter, more volatile 
fuels. The presence of silt and clay particles also 
promotes development and stabilization of an 
emulsion. 

Emulsified fuel cannot be separated by gravity 
or coalescing oil/water separation. Furthermore, 
the emulsified fuel droplets are too large to 
be adsorbed and removed by GAC. Thus, the 
presence of a clay-stabilized emulsion at Site 17 
required a system retrofit to remove the emulsified 
fuel.

Cost Avoidance Measures
The cradle-to-grave approach afforded by the 
Site 17 MPE system streamlines the cleanup and 
closure process by allowing different phases of 
cleanup to occur simultaneously at a single site. 
In other words, the MPE system can be used in 
bioventing mode (at low vacuum) at one portion 
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of the site – thus establishing enhanced natural 
attenuation as a viable closure strategy – while 
continuing with source removal (at high vacuum) 
at a different portion of the site. This dynamic 
cleanup approach will avoid the duplication of 
planning and reporting costs associated with more 
traditional approaches.

Project Successes
• As of September 2003, all observable fuel 

has been removed from groundwater below 
one of four extraction unit footprints. This 
extraction unit (Extraction Unit No. 2) 
will be converted to bioventing mode in 
October 2003.

• An estimated 10,000 gallons of fuel were 
removed from the subsurface between 
January and August 2003. 

• Observed product thickness has been 
reduced approximately 97 percent in the 35 
extraction wells and 60 percent in the 40 
observation wells.

• The MPE system has been operating with a 
negligible impact on flight operations at the 
surrounding hangars and taxiways. 

Multiphase Extraction (MPE) System to Treat 
Emulsified JP-5 Jet Fuel, NAS Lemoore, continued 

Lessons Learned
• MPE can be effective at removing 

emulsified JP-5 jet fuel; however, emulsions 
require specialized equipment that does not 
rely on gravity to separate fuel from water. 

• The potential for extracted groundwater 
and fuel to form an emulsion should be 
tested as early as possible in the cleanup 
process. For instance, oil/water separator 
effluent can be sampled during the pilot 
test.

• Filtration tests, where effluent samples 
are analyzed after being filtered using 
a variety of filter sizes, are valuable 
for assessing whether an emulsion is 
present by identifying the size fraction of 
contaminants.

• The movement and occurrence of 
free-phase fuel can be unpredictable 
and greatly affected by water table 
fluctuations. A detailed conceptual model 
of fuel distribution and movement in 
the subsurface is necessary to evaluate 
whether the site is truly clean. 
Treatment systems should not 
be decommissioned until 
complete free product removal 
has been demonstrated 
through several years of 
monitoring.



July 2004 3-51

Chapter 3. Partners in Progress

Innovative In Situ Bioremediation of 
Perchlorate and TCE in Groundwater

NWIRP McGregor, TX

PARTNERS IN PROGRESS

Naval Weapons Industrial Reserve Plant 
(NWIRP) McGregor used, stored, and 
disposed of ammonium perchlorate during 
the manufacturing of weapons and solid-fuel 
rocket propulsion systems. Beginning in 1999, 
interim stabilization measures were implemented 
to abate off-site migration of perchlorate from 
NWIRP McGregor. Initially, the Navy targeted 
perchlorate-contaminated groundwater that was 
exfiltrating to surface water before migrating 
off-site, source area groundwater, and impacted 
surface soils. In three years, the Navy mitigated 
off-site perchlorate migration by rapidly and 
effectively developing a variety of perchlorate 
treatment technologies from conception through 
bench- and pilot-scale testing to full-scale 
implementation. 

The latest innovation at NWIRP McGregor 
is the use of passive biobarriers to remediate 
perchlorate- and TCE-contaminated 
groundwater. Since June 2002, pilot- and full-
scale applications have been implemented and 
evaluated at NWIRP McGregor. Pilot study 
success is discussed below.

Pilot Study Project Summary 
One 100-foot-long and four 
75-foot-long trenches (all 
approximately 12 feet deep) 
were installed in July 2002 to 
treat perchlorate- and TCE-
contaminated groundwater. In 
addition to a multi-purpose 
piping system to inject/infiltrate 
soluble amendments, the trenches 
were backfilled with the following 
materials summarized in this 
table.

Pilot Study Results
The results of the one-year-long pilot study 
indicate that the biobarriers can effectively reduce 
perchlorate 
and TCE 
concentration to 
below remedial 
goals with minimal 
operations and 
maintenance 
(O&M). Influent 
perchlorate 
concentrations up 
to 1,000 µg/L were reduced to <0.43 µg/L. TCE 
concentrations reduced from nearly 300 µg/L to 
less than the drinking water standard (5 µg/L). 

Collectively, the five biobarriers reduced 
approximately 35 pounds of perchlorate and 
4 pounds of TCE during the study, treating 
nearly 9 million gallons of groundwater. The 
degradation rate for TCE was 15 to 25 times 
faster than expected from natural attenuation. The 
degradation rate indicates the site is very amenable 
to enhanced bioremediation. 

Design Rationale Summary

Trencher excavating a biobarrier.
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Innovative In Situ Bioremediation of Perchlorate and TCE 
in Groundwater, NWIRP McGregor, continued

Challenges
Since the tests ended before the trenches need 
rejuvenating, it is not known whether oil or a 
more soluble substrate will be more effective. 
Also, the gap between the trenches may be too 
wide or more time may be required to form a 
complete perchlorate barrier. Understanding 
local geology and hydrogeology are critical for 
biobarrier effectiveness. The biobarriers must 
be designed and installed to intercept the most 
permeable portion of the aquifer. Regardless, the 
results suggest that passive biobarriers can be an 
integral part of a plume-wide remedial system.

Regulatory Requirements/ 
Community Involvement
The study was executed with full support 
and input from the Texas Commission on 
Environmental Quality and the EPA. Both 
agencies reacted quickly to conceptual ideas 
and provided guidance when needed. The 
NWIRP McGregor RAB, including local 
concerned citizens, has been regularly updated 
on remediation and environmental issues at the 
facility. 

Cost Avoidance
The biobarriers were installed for 
approximately $80,000 ($200 per linear 
foot). Other than intensive sampling 
during the pilot study, there were 
minimal O&M costs associated with the 
biobarriers. The study treated 9 million 
gallons of contaminated groundwater 
for less than $0.01 per gallon. The 

unit cost will decrease over the next 
two or three years as the biobarriers 

treat additional groundwater 
with minimal extra cost. 

Biobarriers offer substantial 
cost avoidance compared 

to ex situ system that 

have larger capital 
costs, necessitate 
more O&M, and 
require National 
Pollutant Discharge 
Elimination System 
(NPDES) discharge 
permits. 

Project Successes
The biobarriers 
have proved to 
be a cost effective 
solution in the right 
circumstances for 
treating perchlorate contaminated groundwater. 

Lessons Learned
• Other military installations may benefit 

from this strategy to economically treat 
groundwater contamination.

• Understanding local geology and 
hydrogeology are critical for biobarrier 
effectiveness.

Biobarrier with amendment 
system prior to backfilling.
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Subsurface Fuel Remediation 
Hotel Pier and Quarry Loch

Pearl Harbor Naval Complex, Oahu, HI

PARTNERS IN PROGRESS

Remediation activities were performed at Hotel 
Pier and Quarry Loch, COMNAVREGION HI 
Pearl Harbor to prevent subsurface free-phase 
petroleum product from migrating into the 
harbor. The sources of petroleum product are 
attributed to leaks from storage tanks, pumps 
stations, and fuel lines. The product is believed to 
migrate along underground utilities, and would 
periodically enter the harbor creating an oily 
sheen.

At Hotel Pier, the Navy lined leaking storm 
drains with cured-in-place pipe (CIPP); sealed 
catch basins; constructed cutoff walls around 
storm drain lines; and installed collection sumps. 
At Quarry Loch, the Navy installed a low 
permeability, controlled-low strength material 
(CLSM) barrier wall; constructed an interceptor/
product collection trench; constructed a 
skimming vault for the main storm drain; and 
installed collection sumps. The storm drain lines 
had been lined previously in 1996. For both 
locations, belt-skimmer systems were installed in 
the collection sumps to remove free product.

The construction of the plume barriers and the 
operation of the belt-skimmers have successfully 
prevented free-product from migrating into 
the harbor. There has been no observable sheen 
in the harbor from the product plumes since 
construction was completed.

Project Summary
In the 1990s, a remedial investigation/feasibility 
study (RI/FS) of the Pearl Harbor Naval 
Complex was performed to evaluate the presence 
of petroleum and related chemicals. The RI/FS 
identified five plume areas and recommended 

free-floating petroleum product removal. Two 
of these areas were located at Hotel Pier and 
Quarry Loch. An Engineering Evaluation/
Cost Analysis and Action Memorandum 
were developed for the sites to document 
the preferred remediation alternative. These 
documents were reviewed and approved by the 
regulatory community. The objectives of the 
selected removal action alternative was designed 
to (1) prevent the migration of the free-phase 
product into Pearl Harbor waters, (2) recover/
extract free-phase product to minimize the 
potential for a release to Pearl Harbor waters 
and further migration, and (3) ensure protection 
of marine ecological receptors present in Pearl 
Harbor waters.

Hotel Pier
The plume at Hotel Pier covers approximately 
60,000 square feet. Historically, several fuel 
spills have occurred in this area. The subsurface 
fuel oil plume consists of weathered diesel fuel 
(naval distillate [F-76]) and residual oil.

The selected removal action alternative for 
Hotel Pier consists of repairing the storm 
drainage system and installing collection sumps 
and skimming equipment. The storm drains 
were lined with CIPP and catch basins were 
grouted with epoxy to prevent further migration 
of free-phase product through the storm drain 
system. Cutoff walls were constructed around 
the storm drain lines to cut off preferential 
pathways. Ten collection sumps fitted with belt 
skimmers were mounted within concrete vaults 
to collect free product. 
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Subsurface Fuel Remediation, Hotel Pier and Quarry 
Loch, Pearl Harbor Naval Complex, continued

Quarry Loch
The subsurface free-phase petroleum product 
at Quarry Loch consists of weathered F-76 
and Navy Special Fuel Oil. Possible sources 
of subsurface petroleum product include fuel 
pipelines, tank farms, pump houses, and an 
oil waste pit. The area impacted by petroleum 
encompasses approximately 11 acres.

The selected removal action 
alternative consists of installing 
a series of extraction sumps and 
skimming equipment along the 

Preparing CIPP installation in storm drain at Hotel Pier.

Belt skimmer installed 
within concrete vault 
at Hotel Pier.

Installing CLSM barrier wall at 
Quarry Loch.

Skimming vault 
constructed to intercept 
product in the main storm 
drain line at Quarry Loch.

storm drain system that outfalls near the southeast 
corner of Quarry Loch, as well as construction 
of a barrier trench at Millican Field. A CLSM 
barrier wall was keyed into the native clay and 
tuff formations. The CLSM consisted of sand, 10 
percent cement by weight of sand, and 5 percent 
bentonite by weight of sand with a permeability 
ranging from 1E-06 to 1E-07 cm/s. A collection 
trench and collection sumps were installed 
upgradient of the barrier wall. In addition, a 
skimming vault was installed within the main 
storm drain. 

Regulatory Requirements/ 
Community Involvement
Petroleum is a hazardous waste according to the 
State of Hawaii Department of Health (HDOH). 
This remediation project has been successfully 
coordinated with HDOH, EPA Region 9, the 
natural resource trustees, and the community. 
The Pearl Harbor RAB, which includes the Navy, 
EPA, HDOH, Leeward Community College, 
Life of the Land, American Friends Service 
Committee, the Aiea Neighborhood Board, and 
concerned citizens, have been kept abreast of this 
and other remediation projects at Pearl Harbor.

Solar-powered skimming 
system equipment.
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Construction Challenges
A few sections of the storm drain at Hotel Pier 
were blocked, preventing CIPP installation. These 
sections were replaced rather than attempting 
costly removal of the blockage. The water table at 
Hotel Pier was higher than had been planned for 
in the design. As a result, the vaults and screened 
portion of the collection sumps were redesigned.

The high density of utilities crossing the 
excavation trench at Quarry Loch proved to be 
a challenge for installing sheetpile shoring and a 
vertical liner. Instead, a CLSM barrier wall was 
installed using shoring jacks and trench boxes.

Cost Avoidance Measures
• At Quarry Loch, in place of installing 

sheet piles and a liner, which would have 
proved difficult with the number of utility 
crossings, the RAC contractor keyed in 
a CLSM barrier wall with the existing 
low-permeability native material. This also 
resulted in shortening the length of the 
barrier wall by taking advantage of the low-
permeability nature of the native material.

• At Quarry Loch, solar panels were installed 
in place of electrical equipment to power 
the skimmer system. This provided cost 
avoidance measures associated with 
trenching and conduit installation, 
especially since the collection equipment 
was widely spread throughout the site.

• PCB-contaminated soil will be treated on 
island at the Navy’s thermal desorption 
unit rather than shipped off island.

• At Hotel Pier, segments of storm drain 
lines, which were collapsed or blocked, 
were replaced rather than performing 
costly repairs.

Project Successes
• The RAC contractor excelled in adjusting 

to changing field conditions with minimal 
delays and in executing cost avoidance 
measures.

• The CLEAN and RAC teams integrated 
successfully and solved all design and 
construction challenges.

Lessons Learned
• Some of the skimming equipment 

has rusted. Better corrosion-resistant 
equipment should have been installed.

• Product is being collected from only a 
few sumps. Greater effort during the 
investigation phase may have eliminated 
some sumps.
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Temporary Discontinuation of the 
Vertical Circulation Treatment System  

at the Leading Edge Plume Area 

MCAS Yuma, AZ

PARTNERS IN PROGRESS

Project Summary 
The Naval Facilities Engineering Command 
(NAVFAC), Southwest Division (SWDIV) is 
conducting Remedial Action Operations (RAO)/
Long Term Monitoring (LTM) for Operable Unit 
(OU) 1 at Marine Corps Air Station (MCAS) 
Yuma, Arizona. An innovative groundwater 
remedial technology — vertical circulation 
treatment (VCT) — was installed at the Leading 
Edge Plume Area (LEPA) in June 2000 to 
contain and treat chlorinated hydrocarbons in the 
groundwater near Northwest Station boundary. 
After about two and half years of operation, 
the VCT system has successfully achieved 
groundwater cleanup objectives as established 
in the Record of Decision (ROD). Thereafter, 
the Navy/MCAS proposed to, and successfully 
obtained concurrence from EPA and the 
Arizona Department of Environmental Quality 
(ADEQ) to secure a temporary shutdown of the 
system operation with continued groundwater 
monitoring. The VCT system was then shut 
down on May 6, 2003, two years earlier than 
expected, resulting in a cost avoidance of over 
$300,000. The remedies in place at MCAS Yuma 
cover four areas. The VCT system covered the 
LEPA 1. Now that the LEPA 1 is shut down, the 
focus is on the remaining areas in OU 1 (Areas 1 
[“Hot Spot”], 2, 3, and 6). These areas remain in 
the RAO/LTM phase. The requirements of the 
ROD (chlorinated hydrocarbon concentration 
falling below maximum concentration levels 
[MCLs] for at least two years) for these 
remaining areas have not yet been met. Upon 
achieving ROD conditions for these remaining 
areas, the National Priorities List (NPL) delisting 
process will be initiated.

Introduction/Site Description
 MCAS Yuma is a 4,791-acre area located 
southeast of the city of Yuma, Arizona. 
Established in 1959, MCAS Yuma is an active 
facility used primarily by the U.S. Marine Corps 
for aviation training. Previous activities at MCAS 
Yuma resulted in the release of chlorinated 
hydrocarbons to the groundwater in the vicinity 
of the flight line (near Building 230), which 
is currently referred to as the Hot Spot. The 
plume of contaminated groundwater extends to 
the northwest from the Hot Spot. The LEPA is 
located about 4,800 feet downgradient from the 
Hot Spot, adjacent to the Yuma Airport. The Hot 
Spot and LEPA are designated as Area 1 of OU 
1. The U.S. Marine Corps signed a final ROD 
for OU 1 in September 2000. Additionally, in 
accordance with the terms of the Federal Facility 
Agreement for MCAS Yuma, the EPA and the 
ADEQ signed the ROD in September and 
October 2000, respectively. The remedial action 
objectives established were the MCLs based on 
the Safe Drinking Water Act. The contaminants 
of concern (COC) in the LEPA area are 1,1-
dichloroethylene (1,1-DCE), perchloroethylene 
(PCE), and trichloroethylene (TCE); the 
respective MCLs for these COCs are 7, 5, and 5 
µg/L.

Remedial System Technology
 The VCT was considered as an innovative 
groundwater remedial technology at the time 
it was installed in June 2000. It develops 
vertical groundwater circulation by extracting 
contaminated groundwater from the lower 
portion of the aquifer (about 130 to 140 feet 
below ground surface) using submersible pumps 
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and returning the treated water to the upper 
portion of the aquifer (about 40 to 70 feet below 
ground surface) (see figure below). Contaminated 
groundwater is extracted from four 6-inch 
extraction wells simultaneously using four 40-
gallon-per-minute submersible pumps. The 
extracted groundwater enters the aboveground 
treatment compound, where it is pumped through 
various holding tanks and bag filters before being 
treated with granular activated carbon (GAC). 
The GAC-treated water is then re-injected into 
the aquifer through four 6-inch injection wells. 

Remedial System Performance Results 
in Project Successes and Cost Avoidance 
Measures
Groundwater samples have been collected for 
analysis on a quarterly, semiannual, or annual 
basis at the site since April 2000. A review of the 
COC concentrations in all 48 monitoring wells 
in the LEPA in early 2003 indicated that COC 
concentrations had been successfully reduced 
to levels at or below the MCLs. In accordance 
with the ROD, when the concentrations of the 
COCs upgradient and downgradient of the VCT 
system have reached the levels equal to or below 

the respective MCLs, the Navy can propose a 
temporary shutdown of the system operation 
with continued groundwater monitoring for 
up to two years. Therefore, on February 24, 
2003, the Navy/MCAS submitted a Technical 
Memorandum to EPA and ADEQ, requesting 
temporary shutdown of the VCT system. 
After the Navy/MCAS successfully obtained 
concurrence from EPA and ADEQ in April, 
the system was shut down on May 6, 2003. 
The system shutdown was two years earlier 
than expected to complete the remediation, 
resulting in a cost avoidance of over $300,000 
(approximately $150,000 per year of operation). 

The Navy/MCAS is continuing the groundwater-
monitoring program at OU 1. One subsequent 
LTM monitoring event conducted in June 2003 
indicated no rebound of COC concentrations at 
the LEPA. The Navy/MCAS is also performing 
groundwater fate and transport modeling to 
determine whether chlorinated hydrocarbons 
from the Hot Spot would reach the MCAS 
Yuma boundary equal to or below MCLs. The 
Navy/MCAS will pursue a permanent shutdown 
of the VCT system based upon the results of the 
groundwater monitoring and the groundwater 
modeling.

 

A conceptual diagram of the Vertical Circulation Treatment System 
showing groundwater circulation due to extraction and injection.
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Partners Find Efficient Site Characterization and 
Remediation Solutions and Benefit the Environment

The Navy and its partners continue to develop more efficient methods 
for site characterization and accomplishing cleanup. Partnerships with 
regulators, communities, private industry, and other stakeholders 
have led to accelerated schedules and accomplishing cleanup in a 
manner beneficial to the environment, such as creation of wetlands 
and protection of nesting bald eagles. Eight projects from the field 
are presented here illustrating the Navy’s partnerships and continued 
progress toward cleanup. 

■ Navy – Atlantic Wood Industries Joint Approach Response Action, 
Norfolk Naval Shipyard, Portsmouth, VA

■ Waste Removed, Wetlands Created and No Disturbance to a Bald 
Eagle Nest, NWSC Dahlgren, VA 

■ Successful Use of Small Business Contracts for Remediation of 
Rubble Landfill, Former NAS Dallas, TX 

■ Removal Action For Five Hazardous Substance Sites on Ford 
Island, Pearl Harbor Naval Complex, Oahu, HI

■ Installation Restoration Site 12 Naval Air Weapons Station, China 
Lake, CA

■ Town Gut Landfill Soil Cover Accelerated Action Indian Head 
Division NSWC, Indian Head, MD 

■ Remedial Investigation at Jackson Park Housing Complex/Naval 
Hospital Bremerton, Bremerton, WA

■ Integrated Site Investigation/Interim Removal Action at Sites 4/5 
– Hermanville Disposal Area, NAS Patuxent River, Lexington 
Park, MD
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PARTNERS IN PROGRESS

Navy – Atlantic Wood Industries  
Joint Approach Response Action

The Norfolk Naval Shipyard (NNSY) working 
in conjunction with neighboring property owner, 
Atlantic Wood Industries (AWI), Department 
of Justice (DOJ), Commander Navy Region 
Mid-Atlantic (CNRMA), EPA, and the 
Virginia Department of Environmental Quality 
(VDEQ) has completed a unique removal 
action of “cross boundary contamination” along 
a shared property boundary. Cross boundary 
contamination is defined as any contamination 
that has migrated from one property to another, 
or any contamination from one property that 
has migrated and is now commingled with 
contamination that may or may not have 
migrated off the source property. Both AWI 
and adjacent Navy properties were impacted by 
historical industrial activity. As a result, both 
facilities have been placed on the National 
Priorities List (NPL). Long standing issues, 
extending over the past 15 years and pertaining 
to cross boundary contamination, and lead 
authority issues between NNSY, AWI, and 
EPA had resulted in little remediation of site 
contaminants at either site. 

Project Summary 
The Navy’s South Gate Annex is 
a non-contiguous property to the 
NNSY; it was a former annex to the 
NNSY but is currently the property 
of CNRMA. The AWI property 
adjoins the South Gate Annex 
along the southern boundary, and 
the main shipyard to north, as 
shown in the map on this page.

From the mid-1940s to the 
mid-1960s, calcium hydroxide 

Norfolk Naval Shipyard, Portsmouth, VA

Navy-AWI Joint Approach Response Action project location.

(Ca(OH)2) generated as a byproduct from 
the manufacturing of acetylene welding gas 
at the NNSY was pumped as a slurry via an 
underground pipeline and discharged into a tidal 
inlet of the Elizabeth River. This tidal inlet was 
located on both the South Gate Annex and AWI 
properties. When the pipeline became unusable 
in the mid-1960s, the NNSY disposed of this 
material in an impoundment (NNSY Site 9) 
wholly on the South Gate Annex next to the 
filled tidal inlet until the acetylene gas plant 
was closed in 1971. Small boat maintenance 
operations at South Gate Annex resulted in 
inorganic contamination of surface soils of 
Navy and AWI properties as a result of the spent 
blast grit being deposited in low lying areas via 
stormwater runoff. AWI conducted pressurized 
wood treating operations (primarily creosote) at 
this location from 1926 through 1991. The AWI 
property is contaminated with polycyclic aromatic 
hydrocarbons (PAHs), inorganics (ash from coal-
fired boilers), and dense, nonaqueous-phase liquid 
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Navy – Atlantic Wood Industries Joint Approach 
Response Action, Norfolk Naval Shipyard, continued

(DNAPL) creosote. PAH contamination from 
these wood-treating operations also impacted the 
South Gate Annex. In addition, AWI utilized the 
Calcium Hydroxide Lagoon (the tidal inlet fi lled 
with Ca(OH)2) as a disposal area for treated wood 
and other debris. During World War II and for 
several years afterward, NNSY leased the majority 
of the AWI’s “Western Property,” the portion of 
the AWI property west of Burton’s Point Road. 
Although there are other contamination issues 
to be resolved between Navy and AWI regarding 
the formerly leased area, the parties agreed to 
set aside those issues for later and focus on the 
contamination along the shared South Gate 
property line, the AWI-Navy Boundary Area, as 
shown on the map on the previous page. 

In June 2001, the Navy and AWI presented the 
“Joint Approach Response Action” (JARA) for 
conducting a joint funded removal action to 
address cross boundary contamination along their 
shared property boundary to the EPA and VDEQ. 
The objectives of the JARA were to: 

• Address long-standing cross boundary 
contamination issues between the Navy and 
AWI.

• Implement a protective, cost-effective, and 
practical response action for the Navy, AWI, 
VDEQ, and EPA.

• Conduct a removal action of an area in the 
critical path of EPA’s overall/comprehensive 
remedy for the remainder of the AWI 
property. 

Navy-AWI Joint Approach Response Action 
concept and cost allocations.

The JARA concept, 
illustrated in fi gure 
below, was based on 
the understanding 
that single response 
actions can 
address co-located 
contaminants, and 
that constructing 
separate remedies to 
the property line would 
not be cost effi cient 
and could lead to 
regulatory (lead-
authority) issues. 
Therefore, the Navy 
and AWI agreed that 
the Navy would take 
the contracting and 
funding lead for the 
Calcium Hydroxide 
Lagoon removal 
action (and address 
contamination from 
AWI disposal within), 
and that AWI would 
take the contracting and funding lead for capping 
of the PAH contaminated soils (and address 
co-located Navy inorganic contamination). In 
addition to the removal action within the Calcium 
Hydroxide Lagoon, the Navy included other 
contamination on South Gate Annex within the 
overall scope of the action. Because the Navy 
contamination extends onto a private property 

and has been cross-contaminated with 
contaminants from that property, the DOJ 
using Environmental Defense Judgment 
funds contributed for the remediation work 
on the AWI property 
for which the Navy is 
the lead.

Defi ning the 
technical work to 
develop the project 
plans was completed 
by the JARA Project 
Management 
Working Group 

Calcium Hydroxide Lagoon prior 
to implementation of the Navy-
AWI Joint Approach Response 
Action.

Erosion and sedimentation 
control measures constructed 
for the Calcium Hydroxide 
Lagoon removal action portion 
of the Navy-AWI Joint Approach 
Responsed Action.
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(Navy, AWI, EPA, and VDEQ). However, before 
the work could be initiated, the legal agreement 
between the parties was required. The major 
legal agreements included the DOJ(Navy)-
AWI Settlement Agreement and the AWI-EPA 
Administrative Order of Consent (AOC). The 
Settlement Agreement defines the JARA work 
elements, the responsible party for each work 
element, and the cost allocation for each work 
element. As EPA is the lead agency for the AWI 
property, the AOC defined the required work for 
AWI and established schedules and other project 
requirements for AWI.

The entire project hinged on the completion 
of the Settlement Agreement, as AWI would 
not enter into the AOC or a construction 
contract without the guarantee of funds from 
DOJ. Concurrent to the development of the 
Settlement Agreement and AOC, the JARA 
Project Management Working Group oversaw 
the delineation investigation of the Calcium 
Hydroxide Lagoon, the development of the 
Engineering Evaluation and Cost Analysis 
(EE/CA) for the Navy lead removal action, and 

construction project 
plans for the Navy 
lead removal action. 

Live loading of stabilized 
sludge from the Calcium 
Hydroxide Lagoon.

In-situ mixing of fly ash into 
calcium hydroxide sludge.

Nuisance water treatment 
system (not shown are two 
50,000 gallon equalization 
& settling pools).

This documentation was completed prior to the 
completion of the Settlement Agreement and 
AOC in December 2002.

The construction contractor for the Calcium 
Hydroxide Lagoon removal action, Shaw E&I 
(Shaw), mobilized to the site the last week of 
December 2002. Although the removal action 
was completed utilizing one set of project plans, 
there were two separate contracts to perform the 
work. The Navy’s Resident Officer in Charge of 
Construction (ROICC) provided oversight for the 
entire project. In addition, EPA provided oversight 
for work completed on the AWI property. 
The removal of calcium hydroxide involved 
stabilization with fly ash to solidify the material 
for use in an approved landfill as daily cover. 
Groundwater, stormwater, and tidal influence 
“nuisance water” was collected and treated on-site 
using sand filtration, bag filters, granular activated 
carbon, and pH adjustments prior to discharge 
into the river. The project duration was initially 
estimated for six months; however, due to the 
extremely wet spring and summer, the project 
was not completed until the first week of August 
2003. A total of 44,000 tons of waste (including 
16,200 tons of fly ash) was removed and disposed 
of from the project. During the project duration, 

over 4.5 million gallons of nuisance water 
were collected and treated. Following the 
completion of the removal action, the site 
was restored to create a 1.5-acre engineered 
tidal wetlands designed by the Virginia 
Institute of Marine Science. 

Regulatory Requirements/Community 
Involvement
As this project involved two facilities listed 
on the NPL (one federal and one private), 
coordination with the EPA was critical. 
This was accomplished by the creation 
of JARA Project Management Working 
Group, which worked very closely with the 
NNSY Installation Restoration Partnering 
Team to ensure all project related issues 
were quickly addressed and resolved. 
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Due to the success of planning this unique 
project, a Groundbreaking Ceremony was held 
on March 18, 2003; this event was attended by 
representatives from NNSY, CNRMA, NAVFAC, 
EPA, VDEQ, AWI, City of Portsmouth, 
the NNSY RAB, the media, and several 
environmental organizations.

The RAB was updated on 
the project throughout 
the planning and 
implementation to ensure 
that any community 
concerns were addressed. 
The surrounding 
community and 
businesses were informed 
of the project through 
fact sheets and fl yers.

Challenges
The unique legal agreements required for this 
project made a complex removal action even more 
of a challenge. As the Navy was the lead agency for 
the Navy property, and EPA was the lead agency 
for the AWI property, coordination between the 
Navy, DOJ, AWI, EPA, and VDEQ was required 
to ensure all cleanup objectives were achieved. 

The location of the project site, directly adjacent 
to the Elizabeth River, presented construction 
challenges to minimize tidal infl uence into the 
project area. This resulted in a signifi cant design 
change during the construction. 

Cost Avoidance Measures
The major cost avoidance of this project is that 

the two parties, NNSY and AWI, negotiated 
a workable solution to a joint problem, 

and conducted the removal action as one 
project, using the one project plan, and one 

construction contractor.

The creation of the engineered 
wetlands, not only serves to 

improve the habitat of the 
Elizabeth River, but 

also serves as a 

cost avoidance by not completely backfi lling the 
excavated area to the previous grade.

Project Successes

• The Navy, DOJ, and AWI successfully 
negotiated a unique agreement (fi rst of its 
kind) to jointly address cross boundary 
contamination. In addition, DOJ provided 
funds to AWI in advance of the response 
action by establishment of an escrow account 
rather than through a cost recovery suit 
against the Navy.

• The project was planned, negotiated, and 
completed in 24 months; whereas, no 
work had been completed at the site in the 
previous 15 years. 

• The regulatory agencies and local 
environmental groups are satisfi ed that 
a major source of contamination to the 
Elizabeth River has been removed, and a 1.5-
acre engineered wetlands was created in its 
place. 

• The project demonstrates the Navy’s 
commitment to the environment and 
restoration of the Elizabeth River. It adds to 
the synergistic relationship between the Navy 
and the regulators and local community 
that was started with the successful landfi ll 
removal and wetlands creation at the former 
NNSY New Gosport Landfi ll.

Lessons Learned

• Communication and project planning prior 
to implementation will greatly increase the 
chances for success; diffi culties encountered 
are easier to resolve with regulators that fully 
understand the problem. 

• Keep the community informed and they 
will become project advocates.

• Use local technical recourses and 
environmental groups for assistance,    
beyond in-house 
Navy and contractor 
personnel; this will 
increase public 
acceptance of the 
Navy’s cleanup 
program.

Navy – Atlantic Wood Industries Joint Approach, 
Response Action, Norfolk Naval Shipyard, continued
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Waste Removed, Wetlands Created and 
No Disturbance to a Bald Eagle Nest

NSWC Dahlgren, VA

PARTNERS IN PROGRESS

The Navy has recently completed restoration 
and cleanup of a former disposal and fill area. 
Excavation and off-site removal of waste and 
debris was coupled with restoration and creation 
of tidal wetlands. This project enabled Naval 
Surface Warfare Center (NSWC) Dahlgren 
to restore 0.8 acres of tidal marsh and create 
1.41 acres of tidal marsh as part of the overall 
restoration project. This action incorporated 
human health risk assessment, ecological 
assessment, and natural resource damage 
concerns. 

Project Summary 
Past operations at NSWC Dahlgren Site 46, 
included disposal of electrical components, 
construction debris, roofing tar and shingles, 
machine shop wastes, and railroad ties. In 1992, 
visible drums of roofing tar were removed from 
the site while a complete investigation of the 
site was initiated, including a geophyiscal survey 
and trenching to determine the limits of waste 
and potential for unexploded ordnance (UXO). 
The geophyiscal survey and trenching revealed 
the limits and type of waste, prior to complete 
remediation of the site.

The surface of the site where disposal occurred 
contained small pools of standing water and 
was stabilized with vegetation containing a thin 
cover of weeds, brush, and saplings. The marsh 
is a tidally influenced tributary of Gambo Creek, 
which flows south and continues for about 1.6 
miles before entering the Potomac River. 

Since the site was located in an ecologically 
sensitive area, wetlands enhancement and/or 
creation was highly desirable. Additionally, a 

bald eagle’s nest was located about 950 feet from 
the site requiring that construction activities be 
limited to the months of July-December. The 
wetland enhancement and creation is being 
credited for wetland mitigation as part of an 
overall program to address tidal, non-tidal and 
shrub-scrub wetland impacts from previous 
operations. 

The Navy evaluated alternatives to reduce 
levels of contamination acceptable to federal 
and Commonwealth of Virginia regulators, 
and to reduce harm to animals and vegetation. 
In combination with the Navy’s CERCLA 
obligations, the Project team (Dahlgren 
Installation Restoration Team [DIRT]) also 

Aerial view of filled and disposal area and proposed 
creation of new wetlands and wetland restored areas.
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Excavation in marsh proved to be challenging at times.

Excavation of waste and debris from the restored wetlands.

Site Restoration.  Wetland plants awaiting installation.

evaluated how to create additional tidal wetlands 
at the lowest cost. Tidal wetlands generally have 
better success rates, due to the constant tidal 
flushing, that otherwise would be difficult to 
establish during yearly droughts. Approximately 
1.41 acres of newly created tidal wetlands were 
proposed to offset other wetland impacts at the 
base. 

After evaluating a number of alternatives, the 
DIRT team proposed to excavate the waste and 
contaminated soil and sediment and increase the 
overall tidal wetland area. Because the remedy 
will not result in hazardous substances remaining 
on site, no long-term operation and maintenance 
program is required, except for oversight of the 
wetland vegetation. Since the wetland area is 
located in a tidal area, it is expected to reestablish 
quicker than the average newly created wetland. 
Remediation began in May 2001 and was 
completed in Spring 2002. Wetlands were planted 
in July 2003.

Public and Regulatory Involvement 
Biannual RAB meetings were conducted to 
explain the proposed remedy and receive input 
from the community. A fact sheet was also 
distributed to the RAB members for more 
information. The DIRT team also worked very 
closely with EPA Region III, Virginia Department 
of Environmental Quality, National Oceanic 
Atmospheric Administration, and the U.S. Fish 
and Wildlife Service throughout the investigation. 
This involvement enabled the team to seek a 
variety of input; however, it required the team 
to stay focused on the end result. The end result 
was completion of the RI/FS, Remedial Design, 
and Remedial Action. The team also incorporated 
human health risk assessment, ecological 
assessment concerns and natural resource damage 
concerns. 

Construction Challenges
Because of a bald eagle nest near the site, 
construction equipment ceased operation 
during the period of December 2002 - June 

Waste Removed, Wetlands Created and No Disturbance 
to a Bold Eagle Nest, NSWC Dahlgren, continued
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2003. Therefore, the project duration was 
constrained to July 2002 – December 2002. 
Final grading, topsoil placement, and seeding had 
to be completed by December 2002. Wetland 
vegetation was then planted in June 2003, after 
the eagles left their nest. 

Removing waste from the wetland area was 
challenging during rainy periods and high tide. 
Rain reels donated from another Navy base were 
used to dewater the site and pump into nearby 
woods. However, rain events and high tides forced 
them to eventually excavate underwater. This 
seemed more challenging than it actually was. The 
“long stick” excavator worked very well under the 
soft and wet conditions.  

Project Successes

• Restoration of approximately 0.8 acres of 
tidal marsh, and creation of 1.41 acres of 
tidal marsh.

• The CLEAN contractor pre-excavated to 
determine the exact location of the waste. 

• The DIRT team worked closely with our 
regulators to ensure that project cleanup 
goals were reasonable while still protecting 
human health and ecological resources.

• Standing water was pumped into nearby 
wooded areas with donated rain reels. 

Lessons Learned
• Plan to handle water in a variety of ways 

when excavating into wetlands. Weather 
and site conditions can change and force 
you into other methods, so stay flexible.

• Perform a field check about a month 
after final grading and seeding to observe 
emerging erosional problems. These areas 
will most likely turn into bigger problems 
and are cheaper to fix sooner rather than 
later. 

• Ecological constraints could impact your 
schedule in a variety of ways. Try to flush 
out these constraints and concerns early on 
so you can plan around them. 

• Review verification sampling data with 
regulators during construction to obtain 
buy-in throughout the project. Deferring 
till the end of the project could delay final 
close-out.
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Successful Use of Small Business Contracts 
for Remediation of Rubble Landfill

Former NAS Dallas, TX

PARTNERS IN PROGRESS

The Navy recently completed the removal of a 
7-acre landfill at the former Naval Air Station 
(NAS) Dallas using fixed priced competitive 
negotiations contracting with the Small Business 
community. The project demonstrates several 
beneficial contracting aspects: 1) the Small 
Business community has the talent to accomplish 
even complex remediation projects, 2) fixed 
price contracts can be successful even with 
uncertainties about the level of effort required, 
and 3) uncertainties don’t preclude the use 
of competitive procurements to successfully 
accomplish remediation work.

Project Summary 
NAS Dallas used the rubble landfill from 1941 
to 1985 for disposal of inert construction debris, 
waste oil lockers, used oil drums, and solvents. 
The landfill was located near the shores of 
Mountain Creek Lake and was estimated to have 
over 100,000 cubic yards of waste materials, 
including both solid and liquid wastes. Waste 
classification ranged from construction debris 
to potential hazardous waste liquids. When 
NAS Dallas closed under BRAC IV and leased 
property was to be reverted to the City of Dallas 
to unrestricted land use conditions, it became 
apparent that the landfill needed to be remediated 
to residential cleanup standards established by the 
state. The simplest way to do that was to remove 
the landfill entirely. It had been characterized 
previously under the RCRA Corrective Action 
Program, so there was knowledge as to the types 
of wastes and contaminants, but as with most 
landfill investigations, there was no attempt to 
precisely quantify the volumes of each type of 
waste that might be encountered. 

Knowing this, Southern Division NAVFAC 
(SOUTHDIV) developed an acquisition strategy 
that allowed the use of one of their EMACs 
(Environmental Multiple Award Contracts) 
to accomplish the work. The EMACs are 
fixed priced, multiple award contracts, and 
SOUTHDIV has recently awarded three such 
contracts to Small Business firms for remediation 
services within EPA Region 6. Under the EMACs, 
all firms selected for a specific region are invited 
to compete for individual task orders such as 
this project. Task orders may be awarded based 
on “best value” or “lowest price, technically 
acceptable” proposal as specified in the task 
order. For this task order, which was awarded 
based on best value, the contractors provided a 
price proposal that included unit priced items 
for different classes of waste that could be 
encountered. This approach promoted technical 
innovation in the proposed methods, offered 
the contactors a better understanding of how to 
competitively price their proposal, and allowed 
SOUTHDIV better control for potential post-
award cost changes.

Challenges
Site investigations had shown numerous 
types of wastes in the landfill. Additionally, 
excavation would go below the local water table, 
so hazardous liquids were expected. The waste 
streams being generated varied significantly in 
disposal costs at commercial disposal facilities. 
It was imperative for the contractor to properly 
identify and segregate the wastes, and to develop 
an excavation approach that would minimize the 
generation of hazardous liquids. 
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The contractor’s approach began excavation 
above the water table at one end of the landfill 
and moved towards the area where hazardous 
wastes were expected. This minimized the 
chance for hazardous wastes to migrate to the 
non-hazardous areas of the landfill. Once the 
hazardous core was removed, it cleared the way 
for all other areas to be removed. 

Materials were excavated and stockpiled in a 
staging area, then sampled for contaminants of 
concern. Large debris such as tires and concrete 
were easily segregated, and remaining soils 
and debris were processed through a portable 
screening plant to segregate smaller debris from 
soils. Selected portions of the soils that tested 
free of contaminants were stockpiled for later 
reuse as backfill for the excavation. This further 
minimized disposal costs while still ensuring that 
the site would achieve the residential cleanup 
goals.

Cost Avoidance Measures
The use of unit priced items helped reduce 
the level of risk to the contractor because of 
uncertainty in the volumes of wastes to be 
removed. Too much risk translates to higher cost 
proposals. Had originally estimated volumes been 
used for contract award, this project would have 
cost roughly $1 million more than it did. 

Project Successes
This project clears the way for approximately 
10 acres to be utilized by the City of Dallas for 
residential redevelopment on prime lakefront. It 
also demonstrates that with some careful “up-
front” planning, fixed-price contract competition 
is viable for rather complex remediation projects. 
Awarding such projects based on the best value 
proposal promotes innovation and helps ensure 

cost-effective and timely solutions.

Rubble Landfill Excavation

Removal of Landfill Complete

Lessons Learned
This was the remediation contractor’s 
first project with SOUTHDIV, but from 
the beginning it was stressed that open 
communication was expected from all parties. 
This not only created an atmosphere of 
teamwork, it promoted cost effective and 
efficient project execution. The contractor 
was integrated into the already established 
environmental restoration partnering team. 
Weekly quality control meetings and daily 
phone calls helped the contractor deliver 
the product on schedule and within budget. 
Without the frank discussions and  
the ability to work together, this project  
would not have been nearly as effective.
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Removal Action for Five Hazardous 
Substance Sites on Ford Island

Pearl Harbor Naval Complex, Oahu, HI

PARTNERS IN PROGRESS

Project Background
Ford Island encompasses an area of 
approximately 450 acres and is situated in 
the central portion of Pearl Harbor, as part of 
the Pearl Harbor Naval Complex (PHNC). 
Initial development of Ford Island occurred 
between 1912 and 1919. Currently, Ford 
Island is a host to several major tenants 
and commands, including housing and 
recreational facilities for Navy personnel. 

Ford Island provides a viable opportunity 
for future development within the 
PHNC. Current plans for Ford Island 
include redevelopment as base housing, 
recreational facilities, administrative 
facilities, and commercial lease areas.

A Remedial Investigation (RI) was 
conducted on Ford Island to evaluate 
the nature and extent of potential 
contamination at various potential 
release locations (PRLs). Eight hazardous 
substance PRLs were evaluated to assess whether 
chemicals of concern in the soil, sediment, 
and groundwater posed unacceptable risk to 
human health or the environment. Based on 
the results of the human health and ecological 
risk assessments conducted in the RI, removal 
actions were recommended for the following five 
hazardous substance sites:

Buildings 39 and 43

Historical activities at Building 39 included 
engine repair, sandblasting, foundry, machining, 
and painting. Building 43 was formerly used as 
a paint and oil storehouse and a 90-day waste 
accumulation site. Contaminants related to these 
past operations may have been discharged into 
the stormwater and floor drain systems. Removal 

actions at Buildings 39 and 43 included jet-
flushing of sediment in the stormwater drain lines, 
and disposal of residual liquid in the Building 
39 sump and floor drain lines to minimize risks 
to ecological receptors. Chemicals of concern 
included metals in sediment, and 2-methylphenol 
in the sump pit liquid.

Camel Refurbishing Area (CRA)

The CRA was formerly used for seaplane parking 
and refueling, and also for refurbishing portable 
marine piers known as camels. Past activities 
included creosote removal, reinstallation, 
sandblasting, and painting. A removal action was 
conducted to remove metals in soil along the 
shoreline of the CRA.

Building 284

Building 284 is a former aviation engine test 
cell facility. Past industrial operations may have 
released various materials and wastes to the 
surrounding area. A removal action was conducted 
for metals in soil adjacent to Building 284.

Aerial View of Ford Island
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Hazardous Substance Storage Area (HSSA)

The HSSA has been used to store various 
chemicals and hazardous materials. A removal 
action was conducted to remove metals and 4,4-
DDE (organochlorine pesticide) in soil.

Cleanup Scope & Objectives
The objectives for the hazardous substance sites 
removal actions were based on the requirements 
of CERCLA and the National Oil and Hazardous 
Substances Pollution Contingency Plan. The 
objective of the removal actions was to reduce 
the risks to human and ecological receptors by 
removing contaminated media and properly 
disposing of wastes generated during the removal 
actions. 

Sediment Removal from Stormwater and 
Floor Drain Lines at Buildings 39 and 43

Sediment was removed from approximately 2,500 
linear feet (LF) of 8-inch to 30-inch stormwater 
drain lines at Buildings 39 and 43. Accumulated 
sediment in the stormwater drain catch basins 
was removed using a vacuum truck. Inflatable 
plugs were temporarily installed at the stormwater 
drain line outfalls, and the stormwater drain 
lines were dewatered using a vacuum truck or 
pump. The lines were inspected using a closed-
circuit television to identify areas of accumulated 
sediment and/or any broken sections of the 
stormwater drain lines. Jet-flushing equipment 
was used to remove residual sediment from the 
stormwater drain lines. 

Approximately 240 LF of floor drain lines at 
Building 39 were grouted in-place. Residual 
liquid in the Building 39 sump pit was removed. 
The sump pit was pressure washed, backfilled, 
and closed in-place. The wastewater and sediment 
collected during removal action activities 
were separated, analyzed, and disposed of at 
appropriate disposal facilities.

Soil Removal at Building 284,  
CRA, and HSSA
Approximately 1,900 cubic yards of soil were 
excavated from the Building 284, CRA, and 
HSSA sites. Prior to excavation, the Navy’s 

Ford Island Hazardous Substance Sites Removal Action Areas

Remedial Action Contract (RAC) contractor 
collected surface and subsurface soil samples to 
define the project excavation limits at each of 
the excavation sites. This delineation effort was 
performed to establish the vertical and lateral 
excavation limits to where soil samples are below 
site-specific cleanup levels. This cleanup strategy 
was selected to (1) minimize the quantity of soil 
requiring excavation and off-island disposal, and 
(2) to expedite backfilling and site restoration, 
thereby minimizing impacts to ongoing activities 
in adjacent areas.

Regulatory Requirements/ 
Community Involvement
All removal actions for the hazardous substance 
sites were performed in coordination with 
EPA, State of Hawaii Department of Health 
(HDOH), and the community. The Pearl Harbor 
Restoration Advisory Board, which includes 
the Navy, EPA, HDOH, Leeward Community 
College, Life of the Land, American Friends 
Service Committee, the Aiea Neighborhood 
Board, and concerned citizens have been kept 
abreast of this and other remediation projects at 
Pearl Harbor.
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Challenges
• To support plans for future development 

of Ford Island, timely scheduling and 
phasing of the delineation sampling and 
cleanups was required to meet the target 
field cleanup completion date of September 
2003.

• Scheduling of concurrent cleanup actions 
at the five sites also required coordination 
between the RAC contractor, current on-
site Navy activities and operations, and 
other ongoing construction projects on 
Ford Island.

• All heavy equipment field work within the 
CRA was conducted to minimize impacts 
to historical resources such as strafe marks, 
bomb craters, bomb marks, and seaplane 
ramps.

Project Successes
• Site engineering and safety controls were 

implemented during inspection and 
cleaning the stormwater drain lines, to 
minimize impacts to on-site activities.

• The cleanup strategy for the soil removal 
actions allowed for timely scheduling and/

or execution of delineation sampling, sample 
analysis, excavation, waste characterization, 
and site restoration. Excavation activities were 
scheduled to minimize impacts to the current 
on-site activities and operations. 

• Cost avoidance measures were taken 
throughout all removal action work at the five 
hazardous substance sites. Field work at the 
five sites was phased to minimize the schedule 
duration, and initial delineation sampling was 
performed to minimize the quantity of soil 
requiring off-island disposal. 

• All removal action activities were performed 
according to the project schedule, based on 
the target field completion date of September 
2003.

• The Navy completed timely consultations 
with the State Historic Preservation Officer on 
potential historic preservation issues for Ford 
Island prior to all field activities. 

• Open coordination and communication 
between the Navy, HDOH, EPA, and the 
RAC contractor during all phases of the 
project allowed for efficient and successful 
implementation of this time-critical removal 
action

Summary of removal actions at the Ford Island 
Hazardous Substance Sites.

Delineation soil sampling at excavation 
sites using direct-push drill rig.

Excavation of soil along the CRA shoreline. Jet-flushing of sediment in storm 
drains. Wastewater and sediment 
collected using a vacuum truck.

Removal Action for Five Hazardous Substance Sites on 
Ford Island, Pearl Harbor Naval Complex, continued
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Installation Restoration Site 12

Naval Air Weapons Station, China Lake, CA

PARTNERS IN PROGRESS

Project Summary
Naval Air Weapons Station (NAWS) China 
Lake Site 12 is a former landfill in an abandoned 
gravel quarry located approximately 1.5 miles 
west of the NAWS Main Gate along the 
southern boundary of the China Lake Complex. 
The quarry covered an area of approximately 
35 acres and achieved a depth of at least 50 feet 
below the surrounding topography. 

Site 12 landfill received approximately 100 
tons per year of solid waste from1952 to 1979, 
including construction debris, cans and barrels, 
small electrical parts, plastics, rags, and possibly 
miscellaneous unspecified chemicals. Based on 
its disposal history, Site 12 was classified as a 
military landfill. 

An asphalt batch processing plant that relied on 
the quarried sand and gravel for raw materials 
was located just southwest of the landfill. 
Landfill debris was covered with silt and clay 
quarry overburden and soil generated from the 
selective processing of alluvium for sand and 
gravel. The debris-filled former quarry was 

a depression approximately 40 feet below the 
surrounding topography, with the closed landfill 
area occupying approximately 15 acres. 

During the RI/FS conducted for Site 12, it 
was determined that the site conditions posed 
no current risk to human health and the 
environment. The existing site conditions did, 
however, allow rainwater to pond in the center 
of the landfill, potentially posing a threat to 
the groundwater in the future if much needed 
drainage improvements were not implemented. 
It was agreed upon by all parties involved that 
a remedial action was necessary to address this 
condition. 

The Proposed Plan for Site 12 presented four 
alternatives including no action (Alternative 
1), landfill drainage control improvements 
(Alternative 2), and single and multi-layer native 
soil covers (Alternatives 3 and 4, respectively). 
Alternatives 2, 3, and 4 were determined to be 
equally effective in improving Site 12 conditions. 
Alternative 2 was selected as the least intrusive 
and the most cost effective. 

The selected remedy for this site was to 
complete the construction of site drainage 
that would provide adequate grading to 
eliminate stormwater ponding over the 
landfill and subsequent infiltration into 
the landfill. The intent of the site drainage 
improvements also would minimize 
degradation of the landfill cover due 
to erosion. The earthen soil cover was 
designed to allow water to flow off the 
landfill area and into a perimeter drainage 
system that is connected to an existing 
drainage swale. 

Landfill prior to cover construction.
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Regulatory Requirements/Community 
Involvement 

The NAWS China Lake RAB includes members 
of the local community, Navy, Department of 
Toxic Substances Control, and the Regional 
Water Quality Control Board. The Navy briefed 
RAB members before, during, and after the 
project. The Navy also held conference calls with 
regulatory agencies at key decision-making points 
during the construction phase of the project to 
ensure that all issues were resolved quickly. 

Construction Challenges 
The major construction challenge for this site was 
developing a plan that would allow movement of 
enough material to provide adequate grading at 
the site. In all, 135,000 cubic yards of soil were 
moved at the site to gain necessary cover. The 
“borrow areas” for material were located as close 
to the site as possible to increase efficiency. 

Cost Avoidance Measures 
 From the start, the Navy fostered a partnership 
between the various regulatory agencies and 
the design and construction firms involved in 
the project. The result was the development of 
a design that will provide years of trouble free 
service but did not involve costly retention ponds 
for storm water runoff or geotextile liner materials 
for landfill cover. By choosing a design that 
relied on use of native material, the $1.5 million 
project realized a cost avoidance of $2 million in 
both upfront construction costs and long-term 
maintenance. 

Project Success 
This project required only six months to complete 
after the ROD was signed for the site. This is due 
in large part to teamwork of all parties involved.

Lessons Learned 
• Keep all parties involved in the decision 

making process from concept to 
completion. 

• Make sure that the remedy chosen  
takes into consideration the long- 
term maintenance costs  
associated with that remedy.

Swale construction to prevent “run-on” to landfill. Outlet drainage channel construction.

Landfill cover 
after construction.

Istallation Restoration Site 12, Naval Air Weapons 
Station, China Lake, continued
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Town Gut Landfill Soil Cover Accelerated Action

Naval Surface Warfare Center 
Indian Head Division, Indian Head, MD

PARTNERS IN PROGRESS

Despite the recent impasse over Records of 
Decision (RODs), the Navy has recently 
completed a Removal Action to provide a soil 
cover on an old landfill at the Indian Head 
Division Naval Surface Warfare Center (NSWC), 
avoiding another year of delay. 

Project Summary 
The final design for remediation of the Town 
Gut Landfill (Site 12) was completed in 
February 2002; however, the ROD was caught 
in the dispute over Institutional Controls (ICs) 
between DoD and EPA and initiation of the 
Remedial Action was delayed. The Indian 
Head Installation Restoration Team (IHIRT), 
consisting of representatives from the facility, 
EFA Chesapeake, EPA, and the Maryland 
Department of the Environment (MDE), 
agreed on the physical portion of the remedy 
and decided to proceed with a Removal Action 
in order to cover the landfill and achieve the 
primary objectives of the remedy without 
waiting for resolution of the dispute and 
signing of the ROD. Construction began in 
September 2002 and, despite numerous delays 
caused by extremely wet weather, most of the 
project was completed by April 2003. Work 
involved removal of vegetation and surface 
debris, regrading, and placement of two feet of 
clean fill and topsoil. The site was planted with 
appropriate wetland plants along the ponds 
and a special seed mix designed to provide a 
vegetation height ample to discourage burrowing 
animals. Monitoring well installations, further 
victims of wet weather, were completed in July 
and long-term monitoring was arranged. The 
Assistant Secretary of the Navy (Installations 

and Environment) authorized preparation of IC-
containing RODs in June 2003, so approximately 
a year was saved in achieving the principal remedial 
objectives by going to the Removal Action.  

Regulatory Requirements/ 
Community Involvement
The idea of using a removal action to accomplish 
the work was presented by the Navy RPM to the 
EPA and MDE in December 2001. Following 
internal Navy discussions on ways to accomplish 
remedial objectives while the DoD and EPA 
worked out the ROD/IC issue, the IHIRT 
made the decision in March 2002 to try this 
approach. Since a Feasibility Study had already 
been prepared, the regulators agreed to its use 
as the Engineering Evaluation/Cost Assessment 
(EE/CA), which saved time and avoided cost. 
The Indian Head Commanding Officer signed 
the Action Memorandum on June 27, 2002 and, 
following a couple of reversals in Navy guidance, 
clearance was given in early August to go ahead. 
Immediately, public notices were placed in the local 
paper announcing the plan for a removal action and 
availability of the EE/CA for review. The contractor 
mobilized 30 days later at the end of the public 
comment period.

While there was nothing complex about covering 
the landfill, addressing the groundwater was not 
as clear-cut. The Town Gut Landfill is directly 
bordered by a pair of ponds formed by a small weir 
across an unnamed stream that discharges into the 
Mattawoman Creek, a tributary of the Potomac 
River. Discussions with MDE and EPA led to an 
agreement that, because waste was left in place, the 
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Town Gut Landfill Soil Cover Accelerated Action, 
Indian Head Division NSWC, continued

groundwater beneath the footprint of the landfill 
would not be subject to the non-degradation 
policy. The points of compliance would be at 
the down-gradient edges of the landfill and 
these would be subject to Applicable or Relevant 
and Appropriate Requirements (ARARs) and a 
monitoring program.

Indian Head has a small but interested RAB, 
which was involved throughout the remedial 
investigation leading to the proposed remedy. A 
public poster session on the proposed plan for 
covering the landfill was well attended. When the 
decision to move ahead without a signed ROD 
was made, the RAB and public were notified and 
provided an opportunity to comment. The RAB 
also was taken on a tour of the site.

Challenges
The main challenge with the physical project 
turned out to be the end of the area’s year-long 
drought – it seemed to start raining almost 
from the time of mobilization and wet weather 
persisted well into the following summer. Not 
only were weather delays common, but re-work 
was necessary on several occasions after especially 
heavy rains caused erosion of the fill. The original 
super silt fence design proved insufficient under 
the weight of heavy erosion conditions and longer 
poles were installed. In several locations, the 
erosion problems forced installation of additional 
stone-lined channels.

While a minor inconvenience, the contractor 
was plagued by industrious beavers that persisted 
in obstructing the culvert at the exit of the 
lower pond, forcing him to begin most days by 
removing sticks and saplings from the culvert to 
prevent the water level of the ponds from rising 
into the work area.

Cost Avoidance Measures

• Recycled concrete was used in preparing 
the bed for replacement of the road that 
divides the landfill. The original road 
was incorporated into the fill, while the 
replacement became part of the cover.

• Large pieces of concrete from the landfill 
were broken into smaller ones to reduce 
disposal costs by incorporating them in the 
fill.

• Smaller trees and limbs were chipped for 
incorporation into fill. Larger hardwoods 
were set aside and cut into sections for Base 
use. Several large stumps were placed in 
adjacent ponds as habitat for wildlife. 

• Waste discovered outside the area of 
disturbance was incorporated within the 
limits of the cover system.

• The project utilized less expensive locally-
available topsoil that contained sufficient 
organic matter for the upland parts of the 
cover and leaf grow matter was added to that 
portion along the edges of the ponds for 
support of wetland plants.

Project Successes

• Over a year was saved in achieving the main 
remedial objectives of protecting humans 
and wildlife from exposure to contaminants 
and complying with state landfill closure 
requirements.

• The regulatory agencies are satisfied that a 
source of contamination has been removed 
and that what remains can be addressed 
through continued monitoring and 
institutional controls.

• The community has assurance that the 
contaminant concentration is reduced, 
remaining contaminants are secured, and 
that the groundwater will be monitored 
to ensure no contaminants escape or that 
contaminant concentrations diminish over 
time.
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• Direct e-mails and biweekly QC meetings, 
including the CLEAN contractor, helped 
resolve project problems quickly.

• Hydro-Blanket was applied to the topsoil as 
soon as possible to protect it from erosion 
and permit the seed to germinate quickly, 
stabilizing the soil cover.

• There were no safety-related issues during 
the project.

• The project was included in a video 
about the base’s new Dig Permit Process, 
which received an Audubon Award for 
Environmental Improvement.

• Wildlife, including Canada geese, mallards, 
osprey, great blue herons, and whitetail 
deer, quickly took over the site once the 
vegetation started growing.

Lessons Learned
• Super silt fence proved invaluable in 

preventing sediment runoff from entering 
the ponds during numerous heavy rain 
events, although the original pole length 
proved too short for the combination of 
soft pond bottom and weight of erosion 
material.

• The type of fill, although within 
specifications, proved too fine to 
withstand the heavy rain and subsequently 
contributed to the need for re-work 
required to repair erosion damage.

• Additional silt fence installed along the 
slopes helped slow the sheet flow during 
heavy rains.

• Additional debris was located outside the 
design limit of disturbance, which could 
have been discovered by more thorough  
site investigation and/or test-pitting.
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Remedial Investigation at Jackson Park Housing 
Complex/Naval Hospital Bremerton

Bremerton, WA

PARTNERS IN PROGRESS

Engineering Field Activity Northwest (EFA 
NW) is performing a Remedial Investigation 
(RI) for munitions and explosives of concern 
(MEC) on the terrestrial portion of the Jackson 
Park Housing Complex/Naval Hospital 
Bremerton (JPHC/NHB). The site was formerly 
the Naval Ammunition Depot (NAD) Puget 
Sound, which operated from 1904 to 1959. EFA 
NW is in the process of defining the nature and 
extent of the MEC, which has been found at 
the site in the past. Planning for the RI began 
in 2002, with the first phases of the fieldwork 
beginning in 2003.

EFA NW is performing the RI in the terrestrial 
portion of Operable Unit 3 Terrestrial (OU 3T). 
The RI maps the entire 277-acre site using Time 
Domain Electromagnetic (TDEM) geophysical 
methods and identifies the resultant anomalies 
as potential MEC-like items. EFA NW will use 
the results of the geophysical investigation in the 
RI coupled with the Risk Model to identify a 
remedy.

The principal actions include the following:

• Vegetation Removal – To increase access to 
the areas to be investigated.

• Surface Clearance – To remove both 
shallow munitions for worker and 
community safety and metallic debris that 
causes interference during the geophysical 
survey.

• Geophysical Investigation – To survey the 
site using TDEM geophysical methods.

• Data Analysis – To classify subsurface 
anomalies as MEC or non-MEC-like.

Site Description
JPHC/NHB is located in Bremerton, WA on the 
Olympic Peninsula. The Navy has approximately 
200 multi-family residential structures plus 
support buildings at JPHC. The NHB includes 
one main hospital building plus several support 
and office buildings. The site is 265 acres, with 
JPHC occupying 216 acres and NHB occupying 
49 acres. Oyster Bay and Dyes Inlet, which are 
part of the Puget Sound, border the site to the 
east and north. JPHC/NHB occupies most of 
the land that was formerly NAD Puget Sound. 
The Navy manufactured, stored, packaged, and 
demilitarized munitions in nearly 200 buildings 
formerly located across the site.

Risk Hazard Model
EFA NW developed an innovative Geographic 
Information System (GIS)-based munitions 
hazard assessment that allows classification of 
the entire site into five tiers of relative munitions 
hazards. The GIS-based model utilized nine 
distinct layers that considered historic munitions 

2002 Aerial View of JPHC/NHB
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handling, storage and disposal practices, and 
current land usage. The technical team will 
utilize the model results in conjunction with the 
RI data to develop future remedial actions.

Cost Avoidance Measures
EFA NW successfully negotiated an approach for 
the RI with the regulators that did not require 
the performance of costly intrusive investigations. 
The Navy and regulators will base the ROD on 
the hazard model, the results of the geophysical 
investigations, and data from previous intrusive 
investigations performed along the shoreline and 
in the hospital areas. This approach supports a 
more comprehensive geophysical investigation 
across the entire site while avoiding the labor and 
equipment costs and the temporary relocation 
expenses for housing residents associated with 
intrusive work. The Navy estimated $8,000,000 
in cost avoidance under this approach.

Relationship Between Facility/ 
Surrounding Community
JPHC/NHB is in a moderately populated 
area. High-density housing to the northwest, 
an elementary school to the west, and a park 
to the south (that was formerly part of NAD 

Munitions Hazard Assessment of JPHC/NHB

Puget Sound and has some relic magazines still 
standing) all border the site. In addition, the 
Suquamish Tribe has treaty rights for fishing in 
the recreational waters that border the site to the 
east.

Major Issues
The most significant challenge involved 
planning, partnering, and coordinating between 
many different stakeholders. Naval Station 
Bremerton, Naval Submarine Base Bangor, West 
Sound Housing Office, and Naval Hospital 
Bremerton all have an interest and remain 
highly involved in the project. Community 
stakeholders are also very involved and include 
the housing residents, employees at the site, the 
Suquamish Tribe, and the regulators. One of 
EFA NW’s successes was the ability to keep this 
diverse group focused on the project objectives.

Community Partnering
The regulators participate in the process during 
monthly stakeholder meetings. They are also 
involved in project plan development. In 
particular, the regulators have been directly 
involved in the development and establishment 
of the field methodology and data interpretation 
process.

Community involvement is critical to the 
success of the project as many of the activities 
are conducted in residential yards, recreation 
areas, and in the woods surrounding the housing 
area. Work areas at the NHB are routinely 
accessed by hospital staff, patients, and visitors. 
RAB meetings provide education and regular 
community involvement. Partnering has 
included a public meeting at the housing area, 
a presentation for hospital administrative and 
environmental staff, and flyers distributed to 
residents to notify them of upcoming work. 
Naval Station Bremerton publishes a newsletter 
documenting the work to all of the residents on a 
regular basis.
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Historical Munitions Production 
at NAD Puget Sound

Planning Process
A unique aspect of the project planning involved 
the challenges that the project would face in the 
event of a Level 1 MEC discovery. A Level 1 
discovery could potentially require an exclusion 
zone affecting the hospital and many housing 
residences. EFA NW developed a response plan 
that outlines responsibilities for temporary 
relocation of housing residents. The plan includes 
the management of the project by the Explosives 
Ordnance Disposal unit from Naval Submarine 
Base Bangor, with support from the contractor’s 
UXO technicians and local emergency services. 
This plan is based on best practices implemented 
during previous MEC-related housing 
relocations.

Results
The overall success of the planning process for 
the implementation of the RI at JPHC/NHB 
is evidenced by the Navy Ordnance Safety and 
Security Activity (NOSSA) approval of the 
Environmental Safety Submission, authorizing 
the fieldwork to begin. Additionally, both 
NOSSA and the DoD Explosives Safety Board 
approved the siting of MEC storage magazines 
and a thermal flashing unit at the site. Also 
significant was the regulator approval for the 
work plans and project approach, attained in early 
2003. Based on the approvals received, fieldwork 
began in April 2003.

Remedial Investigation at Jackson Park Housing 
Complex/Breerton Naval Hospital, continued
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Integrated Site Investigation/Interim Removal 
Action at Sites 4/5 – Hermanville Disposal Area

NAS Patuxent River, Lexington Park, MD

PARTNERS IN PROGRESS

Project Background
Sites 4/5 (Hermanville Disposal Area) served 
as the primary disposal site for all Naval Air 
Station (NAS) Patuxent River wastes from 
the 1940s to the 1960s. Waste was buried 
in trenches and left on the surface. Prior to 
initiation of investigations and the Interim 
Removal Action (IRA), Sites 4/5 covered an area 
of approximately 90 acres. The Navy has chosen 
to pursue a path that is intended to cut 2-3 years 
from the “normal” CERCLA process, provide a 
site cleared for unrestricted use, and accomplish 
these goals within costs/timeframes for a landfill 
cap. Testing of groundwater and soils at Site 4/5 
led to the belief that the buried materials were 
for the most part non-hazardous waste. 

Project Summary 
Investigations at Sites 4/5 have been sporadically 
ongoing since 1984. Limited testing and 
geophysics were conducted at the sites from 
1995-1997. The results of this testing indicated 
evidence of disposal, but the delineation of the 
extent of disposal and characterization of the 
disposed materials had numerous data gaps. 
The known problems with Site 4/5 can be 
summarized as follows:

• Unknown area of surface and subsurface 
debris.

• Geophysical surveys conducted at the sites 
were inconclusive.

• Limited knowledge of historical operations.

• Reaching a “comfort” level for decision-
makers hampered by lack of data, even at 
preliminary stages.

• Consolidation/treatment/disposal of 
materials from a large area.

To address data gaps, data visualization needs 
and decision-making requirements, the Navy 
has invested in a comprehensive GIS system for 
the NAS Patuxent River Installation Restoration 
Program. The GIS system was based in part 
on existing data from the NAS GIS system. To 
enhance the GIS system, a search was conducted 
for all available aerial photography from 1938 to 
2003. EPA and U.S. Geological Survey sources 
proved to be valuable assets for this effort. Aerial 
photograph images have proven to be invaluable 
when dealing with historical information, as 
the images provide hard facts concerning base 
operations. A number of the early site investigation 
documents contain errors or omissions that have 
presented significant stumbling blocks when 
attempting to define or execute site investigations. 

Prior to initiation of the IRA, Sites 4/5 consisted 
of farm fields and moderately wooded areas. Aside 
from scattered surface debris, no visual evidence 
would suggest that large-scale disposal activities 
had occurred at the site. Historical information 
for Sites 4/5 indicated that three disposal trenches 
existed at the site. The aerial photographs provided 
for discovery of at least three additional disposal 
trenches and fourteen suspected disposal trench 
areas. The aerial photography has provided 
reassurance to stakeholders that site investigations 
will provide defensible findings.

With the level of detail available from historical 
aerial photographs, planning of an IRA to occur 
concurrently with the remedial investigation 
became a reality. The NAS has two other 
CERCLA landfill sites that have been addressed 
with the placement of RCRA and soil caps. 
Neither of these two sites was feasible for 
consolidation of additional wastes without 
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significant upgrades, or the creation of additional 
containment systems. In addition, the expanding 
NAS mission made the choice of creating an 
additional landfill very unattractive, since most 
available land has a designated future use. This 
information, combined with the prior sampling 
data indicating that a majority of the waste in the 
trenches would be non-hazardous waste, guided 
the proposal to conduct an IRA with off-site 
disposal.

The number of suspected disposal 
trenches made traditional investigation 
techniques with excavator test pits 
unattractive from a time and costs 
standpoint. Instead, a large trenching 
machine, ordinarily used to lay pipelines, 
was used to cut narrow trenches through 
suspected and known trench areas. 
This technique had several advantages 
over use of an excavator. The trenching 
equipment can be specified to cut to 
almost any reasonable depth (6-8 feet 
specified for this project). The second 
advantage is speed as the trenching 
equipment is reportedly capable of 
cutting an 8 foot deep hole, 
12 inches wide at 1 km per 
hour. A third advantage is the 
trenching equipment disturbs 
as little ground as possible, 
thus minimizing exposure of 
on-site workers if a hazardous 
condition is unearthed. By 
using this technique, the 
area of the known trenches 
from the aerial photographs 
were verified in X, Y, and Z 
coordinates, and the presence 
or absence of buried wastes 
was determined for suspected 
trench areas. 

Following execution of an 
EE/CA based on historical 
data and GIS information, 

the IRA was initiated simultaneously with the 
remedial investigation fieldwork. By having both 
the investigation and remedial contractors on-
site at the same time, data from the investigation 
was provided directly to the remedial team. 
Since the IRA was awarded on a fixed cost-fixed 
waste removal volume basis, having the detailed 
site knowledge of the waste trenches improves 
efficiency in following the wastes for excavation.

Chain Trenching Equipment (6’ bar)

Baseline IRA Excavation Planning Map

Integrated Site Investigation/Interim Removal Action at Site 
4/5 – Hermanville Disposal Area, NAS Patuxent River, 
continued
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Regulatory Requirements/ 
Community Involvement
The partnering team was approached with the 
IRA concept prior to initiation of the remedial 
investigation. One of the challenges of this type 
of site is that, even with an extensive remedial 
investigation, often times it is possible to miss 
(or fail to define) the extent of buried materials, 
because geophysical techniques and test pits only 
tell a part of the story. “Back-of-the-napkin” 
calculations based on a previous landfill capping 
operation at the base indicated that an off-site 
disposal action made sense purely from a fiscal 
perspective. The addition of information from 
the IRA to the remedial investigation was an 
added bonus as it limited the uncertainties 
normally associated with this type of an 
investigation.

With the support of the partnering team, 
available information was presented to the RAB. 
The RAB fully supported the investigation 
and IRA removal approach. Subsequently, an 
Engineering Evaluation/Cost Analysis (EE/CA) 
was pursued for the excavation and disposal of 
known trench debris (as noted on historical aerial 
photographs). Sites 4/5 are located near the NAS 
boundary, which is adjacent to a community 
of approximately 60 residences. The EE/CA 
Public Meeting was not well attended despite 
attempts to encourage local residents. At present, 
the local community appears have a low level 
of concern for this project. Additional targeted 
outreach to the local community and a second 
Public Information Session was held in August 
2003 to ensure that the public is informed and 
has an opportunity to speak to the ongoing 
investigations and IRA.

Challenges
• Coordination.

• Two contractors are sometimes not better 
than one.

• Issues with dissimilar mapping 
(AutoCADD vs. ArcView).

• Sampling/analysis protocols (sample 
numbers, analysis and reporting 
requirements).

• Site clearance (remedial contractor in charge 
of site clearance for investigation contractor).

• Physical site interactions (heath and safety).

• Schedules (significant number of activities 
on critical path, i.e. site clearance, waste 
delineation, and waste characterization 
sampling).

• Disposal facilities.

• Original low bidder over six hours round-
trip from site.

• Finding a site that can accept a large volume 
of material.

• Remediation with Fixed Price Contracting 
vs. Cost-Plus Contracting.

Challenges at the site have been unremarkable 
in terms of requirements to address the issues. 
Most of the challenges stem from attempting to 
integrate activities that would ordinarily not be 
conducted simultaneously.

Cost Avoidance Measures
Cost avoidance measures for this project included:

• GIS focused the investigations and 
allowed for tracking and planning between 
stakeholders.

• Realistic possibility of unrestricted use at 
completion of project, instead of a landfill 
with O&M forever.

• Fixed Cost-Fixed Volume remedial contract. 
Contractor is sharing risk for site variables. 
Contractor has stake in completing IRA on-
time and at cost.

• Trenching equipment made a physical 
investigation of many acres of known and 
suspected disposal sites that otherwise 
would not have been feasible.

• Post-excavation sampling from IRA was 
incorporated into remedial investigation 
in a just-in-time fashion. This shortens 
the normal CERCLA timeframe to reach 
response complete by two to three years.
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Project Successes
• GIS provided accurate and defensible 

historical site information.

• Areas never suspected on waste disposal 
have been identified and remediated.

• Higher quality, more comprehensive data 
at remedial investigation stage for decision-
making and risk assessment.

• Short-term and long-term reduction in 
environmental liability and land area under 
Installation Restoration Program.

Lessons Learned
• Utilization of 3-D topographic GIS 

application to enhance site knowledge 
would be beneficial to observe elevation 
changes over time.

• Coordination, no matter how well planned, 
takes longer and requires more effort than 
anticipated with multiple contractors on-
site.

• Use of one CADD or GIS system speeds 
the process.

• Dig and haul still has a place in  
addressing environmental problems,  
because waste material potentially  
could be used beneficially in daily  
cover operations.

Integrated Site Investigation/Interim Removal Action at Site 
4/5 – Hermanville Disposal Area, NAS Patuxent River, 
continued


